Supporting Information

Stabilization of a Cobalt-Cobalt Bond by Two Cyclic Alkyl Amino Carbenes

Kartik Chandra Mondal, Prinson P. Samuel, Herbert W. Roesky,* Elena Carl, Regine Herbst-Irmer, Dietmar Stalke,* Brigitte
Schwederski, Wolfgang Kaim, Liviu Ungur, Liviu F. Chibotaru, Markus Hermann and Gernot Frenking*

! Institut fiir Anorganische Chemie, Georg-August-Universitit

Tammannstrasse 4

37077-Géttingen, Germany

Fax: (+49)551-39-3373

Email:hroesky@gwdg.de; dstalke@chemie.uni-goettingen

? Division of Quantum and Physical Chemistry and INPAC-Institute of Nanoscale Physics and Chemistry,
Katholieke Universiteit Leuven Celestijnenlaan 200F,

3001 Heverlee, Belgium. E-mail: liviu.chibotaru@chem.kuleuven.be

3 Fachbereich Chemie, Philipps-Universitit Marburg,
Hans-Meerwein-Str.

35032 Marburg

Fax: (+49)6421-28-25566

Email: frenking@chemie-uni-marburg.de

Acknowledgements: H. W. R. thanks the Deutsche Forschungsgemeinschaft (DFG RO 224/60-1) for financial support. We
thank to Sven Neudeck from the group of Prof. F. Meyer for UV-measurements.

Content:

(S1). Syntheses of compounds 1, 1a, 1b, 1¢c, 2, 2*OTf and 3
(S2). UV-visible spectroscopy of 1, 1a, 1b, 1¢, 2, 2*OTf and 3
(S3). Cyclic voltammogram of compound 2

(S4). Magnetic susceptibility of compound 2

(S5). EPR of 27OTf

(S6). Crystal data of 1a, 1b, 1¢c, 2, 2"OTf and 3

(S7). A superposition image of 2 and 2" OTf

(S8). Theoretical investigation on 2 and 2" OTf

(S9). Mass spectrum of 2

(S10).References



(S1) Synthesis

All reactions and handling of reagents were performed under an atmosphere of dry nitrogen or argon using standard Schlenk
techniques or a glove box where the O, and H,O levels were usually kept below 1 ppm. Ligand Me,-cAAC: was prepared
according to literature methods.5'* Solvents were purified with the M-Braun solvent drying system. Solution NMR spectra
were recorded on Bruker Avance 200, Bruker Avance 300, and Bruker Avance 500 MHz NMR spectrometers. Deuterated
NMR solvent CsDg was dried by stirring for 2 days over Na/K alloy followed by distillation in vacuum and degassed. EI-MS
spectra were obtained with a Finnigan MAT 8230 or a Varian MAT CHS instrument (70 ¢V) by EI-MS methods. Elemental
analyses were performed by the Analytisches Labor des Instituts fiir Anorganische Chemie der Universitdt Gottingen. Melting

points were measured in sealed glass tubes on a Biichi B-540 melting point apparatus.

(Me,-cAAC:Co"(u-C)Cl), (1): A 1:1 molar mixture of cyclic alkyl(amin) carbene (Me,-cAAC:) (2850 mg; 10 mmol) and
CoCl, (1300 mg; 10 mmol) was taken into a 100 mL round bottom flask and THF (80 mL) was added at room temperature.
The resulting suspension was stirred for 30 minutes to obtain a clear blue solution which was further overnight (16 hours) to
produce crystalline blue powder of 1. The volume of the solution was reduced to 20 mL under vacuum and separated by
filtration. The yield is 80%. C, H and N analysis (%) found (calcd) for C4oHgN,Co,Cly; C 57.76 (57.84), H 7.55 (7.52), N 3.41
(3.37). Decomposes above 293 °C and turns blue-grey solid, UV-visible bands 653, 576, 367 and 320 nm.
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Scheme S1. Synthesis of compound 1. Me,-cAAC: = :C(CH,)(CMe;),N-2,6-iPr,C¢Hs.

(Me,-cAACH)[(Me,-cAAC:)Co(1-C1),CI(Li)gs]» (1a): Compound (Me,-cAAC:Co"(u-Cl1)Cl), (1) is insoluble in toluene and
benzene. It is moderately soluble in THF and hence it was attempted to crystallize it from THF. The THF solution of 1 initially
produces a dark blue solution which slowly turns to a green-blue color indicating the decomposition. Compound (Me,-
cAACH)[(Me,-cAAC:)Co(u-C1),CI(Li)g 5], (1a) was isolated as green blue needles from a solution of THF and n-hexane (7:1)

in the presence of two equivalents of lithium triflate. Decomposes above 181 °C.
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Scheme S2. Decomposition of compound 1 to 1a under an inert atmosphere in THF solution.



Stability of compound 1 in air: Cobalt(II)dichloride-carbene compounds are often used as a catalyst for organic transformation
and hence the stability of 1 was examined by exposing the THF solution of 1 suggesting it should be handled in an inert
atmosphere. The blue color THF solution of 1 immediately undergoes hydrolysis and insoluble precipitate of
cobalt(Il)hydroxide is deposited. The same volume of n-hexane was then immediately added to the resulting solution and
closed with a stopper and stored at room temperature. After one week two types of crystals were formed. The dark blue
hexagonal crystals were characterized as (Me,-cAACH")[(THF)CoCly] (1b) and light blue rods as (Me,-cAACH"),[CoCl,]*
(1c). Compounds 1b and 1¢ decompose above 275 °C (turns green-blue liquid) and 247 °C respectively.
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Scheme S3. Hydrolysis of THF solution of compound 1 to 1b and 1¢ on exposure to air.

Synthesis of compound (Me,-cAAC:),Co, (2): The 1:4 molar mixture of (Me,-cAAC:Co™(u-CI)Cl), (1) (1 mmol) and KCs (4
mmol) and THF (80 mL) were separately cooled to -78 °C and then THF was added through a cannula. Then the reaction
solution was slowly warmed to room temperature and stirred for 12 hours. During this period the color of the solution changed
from dark blue to black brown. The black residue was separated by filtration and dried under vacuum and extracted with
toluene (70 mL). The volume of toluene solution was decreased to 5 mL. Dark black needles of 2-toluene were formed after
two weeks when stored at -32 °C in a refrigerator. Compound 2-toluene was separated by filtration and dried under vacuum. C,
H and N analysis (%) found (calcd) for C4oHgNyCos; C 69.68 (69.75), H 9.11 (9.07), N 4.02 (4.06). m.p. 249-250 °C. UV-
visible bands 680, 526 and 366 nm; '"H NMR (298 K, C¢Dg, 300.13 MHz, 6 ppm): 5.87 (s, 2H, m-H,,), 4.45 (s, H, p-H,,), 2.92
(m, 2H, CHMe,), 2.14 (s, 6H, NCMe,), 1.78 (s, 2H, CH,), 1.23 (s, 12H, CHMe,), 1.18 (s, 6H, CMe,); °C NMR (& ppm):
109.5, 101.4, 87.9 (aromatic phenyl ring), 77.9, 68.4, 57.9, 54.9 (five-membered carbene ring), 30.5, 30.2, 28.9, 28.4, 27.6.

An alternative synthetic route for the compound (Me,-cAAC:),Co, (2): A 2:1 molar mixture of Me,-cAAC: (4 mmol; 1140
mg) and CoCl, (2 mmol; 260 mg) placed in a 100 mL round bottom flask and THF (60 mL) was added at room temperature.
The resulting suspension was stirred for a day to produce a dark green solution. KCg (4 mmol; 540 mg) was separately taken in
another 100 mL round bottom flask. Both the flasks were cooled to -78 °C and then green solution was passed to the other
flask contain KCg and stirred for five minutes. The reaction mixture was slowly wormed to room temperature over thirty
minutes and stirred at room temperature for another thirty minutes to obtain a dark brown solution. The insoluble graphite was

separated out by filtration. The dark brown filtrate was dried under vacuum and extracted with toluene (30 mL). The volume of



the solution reduced to 3 mL and stored at -32 °C to form large needles of compound 2 in 30 % yield which was characterized

by NMR and mass spectrometry. The toluene insoluble part contains insoluble by product (KCl) and thus discarded.

Synthesis of compound [(Me;-cAAC:),Co,] " OTf (2*OTf): A 1:3:2 molar mixture of compound (Me,-cAAC:Co"(u-C1)Cl),
(1) (1 mmol; 830 mg), KCs (3 mmol; 405 mg) and LiOTf (2 mmol; 312 mg) was placed in a 100 mL round bottom flask and
THF (80 mL) at -78 °C. The reaction mixture was stirred at this temperature for thirty minutes and temperature was slowly
raised to room temperature over twenty minutes and further stirred for twelve hours to obtain a dark brown filtrate. The
insoluble graphite was separated out by filtration. The dark brown filtrate was dried under vacuum and washed with toluene
(30 mL). The toluene insoluble dark black solid was then dissolved in THF (5 mL) to obtain a dark brown solution to which
toluene (5 mL) was added and stored at -32 °C after two weeks dark blocks of 2*OTf were formed. 2*OTf decomposes
above 340 °C. UV-visible bands at 650, 550, 440 and 354 nm. C, H and N analysis (%) found (calcd) for C4;Hg;N,O3SF;Co;;
C 58.81 (58.77), H 7.52 (7.45), N 3.31 (3.34).

The reduction of compound 1 with three equivalents of KCg produces 2" OTf which was further reduced to compound 2 with
another equivalent of KCs. This suggests that compound 2 is formed before it finally reduced to 2*OTf".

The synthetic route which involves the reaction of 1, Me,-cAAC: and KC;g given in the main text produces compound 2 in 65%
yield (as toluene soluble part) while the toluene insoluble part contains 2™ CI' which could be isolated as 2"OTf in 25 % yield

with the addition of lithium triflate and followed by crystallization at -32 °C from a 1:1 mixture solvents (THF and toluene).
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Scheme S4. Conversion of compound 2 OTf to 2 under KC; reduction.
Regarding characterization of 2”: We are unable to crystallize and characterize the species containing radical anion 2"

Synthesis of compound (Me,-cAAC:),CoCl (3): A 1:1 molar mixture of Me,-cAAC: (2 mmol; 570 mg) and CoCl, (2 mmol;
260 mg) placed in a 100 mL round bottom flask and THF (50 mL) was added at room temperature. The resulting suspension
was stirred for sixteen hours to produce a dark blue solution. A 1:1 molar mixture of Me,-cAAC: (2 mmol; 570 mg) and KCg
(2 mmol; 270 mg) was separately taken in another 100 mL round bottom flask. Both the flasks were cooled to -78 °C and then
green solution was passed to the other flask contain KCg and stirred for thirty minutes. The reaction mixture was slowly
wormed to room temperature over twenty minutes and stirred at room temperature for twelve hours to obtain a dark red-brown
solution. The insoluble graphite was separated out by filtration. The dark red-brown filtrate was dried under vacuum and
extracted with toluene (3x40 mL). The volume of the solution reduced (to 3x5 mL) and stored at 0 °C to form large red rods of
compound 3 in 70 % yield. The yield is 80%. C, H and N analysis (%) found (calcd) for C4HgN,CoCl; C 72.75 (72.21), H
9.36 (9.39), N 4.24 (4.21). Decomposes above 187 °C and black solid, UV-visible bands 705, 468, 376 and 335 nm. The 'H
NMR spectrum of 3 in C¢Dg exhibits resonances in the range of +45 to —23 ppm indicating the paramagnetic nature.5'®

Compound 3 is air sensitive. Compound 3 looses its color and turns to light blue. The decomposed products were characterized

as 1c¢ and Me,-cAACH'CI.
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Scheme S5. Synthesis of compound 3 from 1.

(S2). UV-visible spectroscopy of 1, 1a, 1b, 1c, 2, 2"OTf and 3
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Figure S1. UV-visible spectrum of compound 1, 2, 2"OTf and 3 in n-hexane (2, 3) or THF (1, 2*OTf).

(S3). Cyclic voltammogram of compound 2

Cyclic voltammetry and coulometric experiments were performed with an EG&G 273A potentiostat/galvanostat. Cyclic
voltammograms were recorded by using a three electrode arrangement with a glassy carbon working electrode (2 mm
diameter), an Ag/0.01 M AgNO3 reference electrode and a Pt wire counter electrode. In case of constant coulometric
potentiometry a Pt gauze electrode was used as working electrode. Ferrocene was added as an internal standard after the
measurements and all potentials are referenced relative to the (Cp),Fe/(Cp),Fe" couple. All experiments were performed under
an atmosphere of dry nitrogen or in a glove box in CH,Cl,/0.1 M [n-BuyN]PF¢. Electronic spectra during coulometric
measurements were recorded with a Cary 50 Bio Spectrophotometer supplied with a quarz dip probe (1 mm, Hellma Analytics)

and analyzed by Cary Win UV software.
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Figure S2. Cyclic voltammogram for CH,Cl, solutions of 2, containing 0.1 M n-Buy;NPF¢ as electrolyte (potential versus
(Cp,Fe)/(Cp,Fe)’, at indicated scan rates.
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Scheme S6. Electro-chemical equilibrium.

(S4). Magnetic susceptibility of compound 2

Temperature-dependent magnetic susceptibility measurements on compounds 2 (26.1 mg) were carried out with a Quantum-
Design MPMS-XL-5 SQUID magnetometer equipped with a 5 Tesla magnet in the range from 295 to 2.0 K at a magnetic field
of 0.5 T. The powdered sample was placed in a gel bucket and fixed in a non-magnetic sample holder. Each raw data file for
the measured magnetic moment was corrected for the diamagnetic contribution of the sample holder and the gel bucket. The
molar susceptibility data were corrected for the diamagnetic contribution. The sample was prepared under an atmosphere of
dry nitrogen using standard Schlenk techniques or a glove box where the O, and H,O levels were usually kept below 1 ppm.
Temperature-independent paramagnetism (7/P) and a Curie-behaved paramagnetic impurity (P/) with spin S = 3/2 were

included according to yc.c = (1 — PI) % + PI*Ymono + T 7p.S2 Paramagnetic contribution is 5.5%.



Figure S3. yT vs T plot of compounds 2. The circles represent the experimental data. The solid and dotted lines represent the

fittings. This suggests that compound 2 has a diamagnetic spin ground state.

(S5) EPR of 27OTf
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Figure S4. X band EPR spectrum of 2*OTf at 115 K.

(S6). Crystal data of 1a, 1b, 1c, 2, 2*OTf and 3

Crystal Structure Determination. Suitable single crystals were selected from the mother liquor in the Schlenk flask and
covered with perfluorinated polyether oil on a microscope slide, which was cooled with a nitrogen gas flow using the X-
Temp2 device.*® The diffraction data of 1a and 2 OTf were collected at 100 K on a Bruker D8 three circle diffractometer
equipped with a SMART APEX II CCD detector and a microfocus source 3* with INCOATEC Quazar mirror optics (1 =
0.71073 A) and the data for 1b, 1¢, 2 and 3 on a Bruker TXS-Mo rotating anode with mirror optics and a Smart Apex II Ultra
detector. The data were integrated with SAINT® and a multi-scan absorption correction with SADABS®® was applied
(TWINABS was utilized for the twinned structure of 3).5” The structures were solved by direct methods (SHELXS-97)%% and
refined against all data by full-matrix least-squares methods on F* (SHELXL2013)%*"° within the SHELXLE GULS* The



hydrogen atoms were refined isotropically on calculated positions using a riding model with their Uj, values constrained to 1.5
Uyq of their pivot atoms for terminal sp° carbon atoms and 1.2 times for all other carbon atoms. All non-hydrogen-atoms were
refined with anisotropic displacement parameters. Disordered moieties were refined using distance restraints and anisotropic

displacement parameter restraints (SIMU, RIGU and SAME)**® The Supporting Information contains further details.

(Me-cAACH)[( Mey-cAAC:)Co(u-C1),Cl(Li)y 5] (1a)

@& C20
Figure S5. Molecular structure of (Me,-cAACH)[(Me,-cAAC:)Co(u-Cl),Cl(Li)ys], (1a) (Me,-cAAC: = :C(CH,)(CMe,),N-
2,6-iPr,C¢H;) with one THF solvent molecule in the crystal. Anisotropic displacement parameters are depicted at
the 50% probability level. The THF molecule shows a disorder (site occupation factor: 0.682(14)).

Table S1. Crystal data and structure refinement for 1a :

(Me,-cAACH)[( Me,-cAAC:)Co(u-
CI),CI(Li THF
Compound (Mey-cAAC: = :)é(C(Hz))Eé]I\Z/IE:Z)ZN)-Z,6-iPr2C6H3)
(1a)
Empirical formula Ces Higp Clg Co, LiN; O
CCDC no. 969776
Molecular weight 1266.98
Crystal size [mm] 0.1x0.05x 0.04
Crystal system tetragonal
Space group P4;
a[A] 25.322(2)
b[A] 25.322(2)
c[A] 10.553(2)
a[°] 90
BI°] 90
y 90
VA 6766.6(17)
z 4
Temperature [K] 101(2)




plgem?]

p[mm']

F (000)

G-area [°]

Reflections collected
Independent reflections
Number of restraints

Parameters
Rl [1Z20(])]
wR2 [I>20(])]
R1 [all data]
wR2 [all data]

GooF
Flack(x)*’

Largest diff. peak / hole [e- A~]

1.244
0.767

2696

1.137 to 25.365

101142

12397 [R(int) = 0.0912]
176

746

0.0330

0.0601

0.0462

0.0642

1.024
0.011(7)
0.312 and -0.267

Table S2: Bond lengths [A] and angles [°] for 1a :

Li(1)-CI(5) 2.390(7) Cl(6)-Co(1)-Li(1) | 50.00(14)
Li(1)-CI(6) 2.396(7) Co(2)-Cl2)-Li(1) | 84.45(17)
Li(1)-CI(2) 2.401(7) Co(2)-CI(3)-Li(1) | 84.45(18)
Li(1)-CI(3) 2.435(7) Co(1)-CI(5)-Li(1) | 82.99(18)
Li(1)-Co(1) 3.102(7) Co(1)-CI(6)-Li(1) | 82.75(18)
Li(1)-Co(2) 3.171(7) C(1)-N(1)-C(9) 124.1(3)
Co(2)-C(1) 2.042(4) C(1)-N(1)-C(4) 116.1(3)
Co(2)-CI(1) 2.2568(11) C(9)-N(1)-C(4) 119.7(3)
Co(2)-CI(3) 2.2798(11) C21)-N(2)-C29) | 123.3(3)
Co(2)-Cl(2) 2.3167(11) C21)-N(2)-C(24) | 116.13)
Co(1)-C(21) 2.038(4) C(29)-N(2)-C(24) | 120.5(3)
Co(1)-Cl(4) 2.2772(12) C(41)-N(3)-C(49) | 125.3(3)
Co(1)-CI(5) 2.2907(12) C(41)-N(3)-C(44) | 112.8(3)
Co(1)-CI(6) 2.2964(12) C(49)-N(3)-C(44) | 121.7(3)
N(1)-C(1) 1.298(5) N(1)-C(1)-C(2) 108.6(3)
N(1)-C(9) 1.463(5) N(1)-C(1)-Co(2) 130.2(3)
N(1)-C(4) 1.538(5) C(2)-C(1)-Co(2) 121.1(3)
N(@2)-C21) 1.301(5) C(1)-C(2)-C(6) 113.003)
N(2)-C(29) 1.466(5) C(1)-C(2)-C(5) 106.4(3)
N(2)-C(24) 1.544(5) C(6)-C(2)-C(5) 108.9(3)
N(G3)-C@1) 1.284(5) C(1)-C(2)-C(3) 104.3(3)
N(3)-C(49) 1.460(5) C(6)-C(2)-C(3) 112.13)
N(3)-C(44) 1.542(5) C(5)-C(2)-C(3) 111.9(3)
C(1)-C(2) 1.525(5) C(4)-C(3)-C(2) 106.4(3)
C(2)-C(6) 1.528(5) C(8)-C(4)-C(3) 111.8(3)
C(2)-C(5) 1.542(5) C(8)-C(4)-C(7) 108.5(3)
C(2)-C(3) 1.543(5) C(3)-C(4)-C(7) 113.93)
C(3)-C(4) 1.532(5) C(3)-C(4)-N(1) 111.7(3)
C(4)-C(3) 1.529(5) C(3)-C(4)-N(1) 100.5(3)
C(4)-C(7) 1.535(5) C(7)-C(4)-N(1) 110.3(3)
C(9)-C(10) 1.407(5) C(10)-C(9)-C(14) | 121.5(4)
C(9)-C(14) 1.410(5) C(10)-C(9)-N(1) 119.1(3)
C(10)-C(11) 1.391(6) C(14)-C(9)-N(1) 119.4(3)
C(10)-C(15) 1.528(5) C(1D)-C(10)-C(9) | 117.6(4)
C(11)-C(12) 1.384(6) C(1)-C(10)-C(15) | 117.73)




C(12)-C(13) 1.387(6) C(9)-C(10)-C(15) | 124.7(4)
C(13)-C(14) 1.388(5) C(12)-C(11)-C(10) | 122.2(4)
C(14)-C(18) 1.530(5) C(11)-C(12)-C(13) | 118.9(4)
C(15)-C(17) 1.537(5) C(12)-C(13)-C(14) | 121.9(4)
C(15)-C(16) 1.546(5) C(13)-C(14)-C(9) | 117.9(4)
C(18)-C(20) 1.529(6) C(13)-C(14)-C(18) | 118.2(4)
C(18)-C(19) 1.532(5) C(9)-C(14)-C(18) | 123.3(3)
C(21)-C(22) 1.527(5) C(10)-C(15)-C(17) | 110.03)
C(22)-C(26) 1.520(5) C(10)-C(15)-C(16) | 112.2(3)
C(22)-C(23) 1.545(5) C(17)-C(15)-C(16) | 109.5(3)
C(22)-C(25) 1.547(6) C(20)-C(18)-C(14) | 111.93)
C(23)-C(24) 1.529(5) C(20)-C(18)-C(19) | 110.1(3)
C(24)-C(28) 1.524(6) C(14)-C(18)-C(19) | 109.3(3)
C(24)-C(27) 1.525(6) N(@2)-C(21)-C(22) | 108.6(3)
C(29)-C(30) 1.406(6) N(@2)-C(21)-Co(1) | 128.7(3)
C(29)-C(34) 1.410(5) C(22)-C21)-Co(1) | 122.2(3)
C(30)-C(31) 1.389(5) C(26)-C(22)-C(21) | 112.93)
C(30)-C(35) 1.525(6) C(26)-C(22)-C(23) | 112.3(3)
C(31)-C(32) 1.374(6) C(21)-C(22)-C(23) | 103.7(3)
C(32)-C(33) 1.386(6) C(26)-C(22)-C(25) | 108.7(3)
C(33)-C(34) 1.389(5) C(21)-C(22)-C(25) | 106.4(3)
C(34)-C(38) 1.526(5) C(23)-C(22)-C(25) | 112.5(3)
C(35)-C(36) 1.533(6) C(24)-C(23)-C(22) | 107.03)
C(35)-C(37) 1.543(6) C(28)-C(24)-C(27) | 108.1(3)
C(38)-C(40) 1.525(6) C(28)-C(24)-C(23) | 114.6(4)
C(38)-C(39) 1.539(6) C(27)-C(24)-C(23) | 112.2(3)
C(41)-C(42) 1.495(5) C(28)-C24)-N(2) | 111.3(3)
C(42)-C(46) 1.520(6) C(27)-C(24)N(2) | 110.3(3)
C(42)-C(45) 1.526(6) C(23)-C(24)-N(2) | 100.2(3)
C(42)-C(43) 1.541(6) C(30)-C(29)-C(34) | 121.9(4)
C(43)-C(44) 1.536(5) C(30)-C29)-N(2) | 120.3(3)
C(44)-C(47) 1.513(6) C(34)-C29)-N(2) | 117.8(3)
C(44)-C(48) 1.521(6) C(31)-C(30)-C(29) | 117.1(4)
C(49)-C(54) 1.395(6) C(31)-C(30)-C(35) | 118.1(4)
C(49)-C(50) 1.405(6) C(29)-C(30)-C(35) | 124.6(4)
C(50)-C(51) 1.402(6) C(32)-C(31)-C(30) | 122.3(4)
C(50)-C(55) 1.517(6) C(31)-C(32)-C(33) | 119.5(4)
C(51)-C(52) 1.385(6) C(32)-C(33)-C(34) | 121.3(4)
C(52)-C(53) 1.381(6) C(33)-C(34)-C(29) | 117.8(4)
C(53)-C(54) 1.395(5) C(33)-C(34)-C(38) | 117.9(4)
C(54)-C(58) 1.523(6) C(29)-C(34)-C(38) | 124.3(4)
C(55)-C(56) 1.533(6) C(30)-C(35)-C(36) | 110.6(3)
C(55)-C(57) 1.537(6) C(30)-C(35)-C(37) | 111.6(4)
C(58)-C(60) 1.522(6) C(36)-C(35)-C(37) | 108.8(4)
C(58)-C(59) 1.531(6) C(40)-C(38)-C(34) | 112.3(3)
0(1)-C(64) 1.408(6) C(40)-C(38)-C(39) | 109.1(3)
O(1)-C(61) 1.432(10) C(34)-C(38)-C(39) | 110.7(3)
O(1)-C(61) 1.504(17) N(3)-C(41)-C(42) | 114.0(4)
C(61)-C(62) 1.534(12) C(41)-C(42)-C(46) | 112.6(3)
C(62)-C(63) 1.597(13) C(41)-C(42)-C(45) | 107.1(3)
C(63)-C(64) 1.511(10) C(46)-C(42)-C(45) | 109.2(3)
C(64)-C(63") 1.530(17) C(41)-C(42)-C(43) | 101.6(3)




C(61')-C(62") 1.497(19) C(46)-C(42)-C(43) | 112.1(4)
C(62')-C(63") 1.58(2) C(45)-C(42)-C(43) | 114.1(4)
C(44)-C(43)-C(42) | 108.1(3)
CI(5)-Li(1)-C1(6) 92.6(2) C(47)-C(44)-C(48) | 110.2(3)
CI(5)-Li(1)-Cl(2) 123.3(3) C(47)-C(44)-C(43) | 114.9(4)
CI(6)-Li(1)-C1(2) 113.6(3) C(48)-C(44)-C(43) | 111.6(4)
CI(5)-Li(1)-CI(3) 115.6(3) C(47)-C(44)-N(3) | 109.4(3)
CI(6)-Li(1)-CI(3) 123.13) C(48)-C(44)-N(3) | 109.7(3)
CI(2)-Li(1)-CI(3) 91.52) C(43)-C(44)-N3) | 100.6(3)
CI(5)-Li(1)-Co(1) | 47.13(13) C(54)-C(49)-C(50) | 123.8(4)
CI(6)-Li(1)-Co(1) | 47.25(13) C(54)-C(49)-N(3) | 118.8(3)
CI2)-Li(1)-Co(1) | 143.8(3) C(50)-C(49)-N3) | 117.4(3)
CI(3)-Li(1)-Co(1) | 124.7(3) C(51)-C(50)-C(49) | 116.5(4)
CI(5)-Li(1)-Co(2) | 141.7(3) C(51)-C(50)-C(35) | 119.2(4)
CI(6)-Li(1)-Co(2) | 125.8(3) C(49)-C(50)-C(35) | 123.9(4)
CI(2)-Li(1)-Co(2) | 46.65(12) C(52)-C(51)-C(50) | 120.8(4)
CI(3)-Li(1)-Co(2) | 45.69(12) C(53)-C(52)-C(51) | 120.5(4)
Co(1)-Li(1)-Co(2) | 166.4(3) C(52)-C(53)-C(54) | 121.4(4)
C(1)-Co(2)-CI(1) 107.68(10) C(53)-C(54)-C(49) | 116.5(4)
C(1)-Co(2)-CI(3) 122.26(11) C(53)-C(54)-C(58) | 120.0(4)
CI(1)-Co(2)-CI(3) | 106.76(4) C(49)-C(54)-C(38) | 123.003)
C(1)-Co(2)-C1(2) 108.66(11) C(50)-C(35)-C(56) | 113.3(4)
CI(1)-Co(2)-Cl(2) | 113.65(4) C(50)-C(55)-C(57) | 109.1(4)
CI(3)-Co(2)-Cl(2) | 97.80(4) C(56)-C(55)-C(57) | 110.5(4)
C(1)-Co(2)-Li(1) 138.18(17) C(60)-C(58)-C(54) | 113.7(3)
CI(1)-Co(2)-Li(1) | 113.75(14) C(60)-C(58)-C(59) | 110.5(3)
CI(3)-Co(2)-Li(1) | 49.85(14) C(54)-C(38)-C(39) | 108.6(3)
Cl(2)-Co(2)-Li(1) | 48.90(14) C(64)-0(1)-C(61) | 108.2(5)
C(21)-Co(1)-CI(4) | 103.36(11) C(64)-0(1)-C(61") | 104.2(9)
C(21)-Co(1)-CI(5) | 120.12(11) O(1)-C(61)-C(62) | 99.0(3)
Cl(4)-Co(1)-CI(5) | 114.24(4) C(61)-C(62)-C(63) | 97.8(9)
C(21)-Co(1)-CI(6) | 113.86(12) C(64)-C(63)-C(62) | 99.9(7)
Cl(4)-Co(1)-CI(6) | 107.10(5) O(1)-C(64)-C(63) | 107.7(5)
CI(5)-Co(1)-CI(6) | 97.88(4) O(1)-C(64)-C(63") | 103.2(9)
C(21)-Co(1)-Li(1) | 145.09(18) C(62)-C(61)-O(1) | 106.9(14)
CI(4)-Co()-Li(1) | 110.95(14) C(61')-C(62)-C(63") | 89.4(16)
CI(5)-Co(1)-Li(1) | 49.88(14) C(64)-C(63)-C(62") | 98.4(13)
Co(2)-CI(2)-Li(1) | 84.45(17) CI(6)-Co(1)-Li(1) | 50.00(14)

(Me-cAACH") [(THF)CoCL] (1b)



Figure S6. Molecular structure of (Me,-cAACH") [(THF)CoCl;]™ (1b) (Me,-cAAC: = :C(CH,)(CMe,),N-2,6-iPr,C¢Hs) with
two THF solvent molecules in the crystal. Anisotropic displacement parameters are depicted at the 50% probability

level.

Table S3. Crystal data and structure refinement for 1b.

(Me,-cAACH") [(THF)CoCL] (1b)
Compound (Me;-cAAC: = :C(CH,)(CMe;),N-2,6-
iPr,CHs)
Empirical formula Cy3 Hyg Cl3; CONO
CCDC no. 969777
Molecular weight 523.85
Crystal size [mm)] 0.1x0.1x0.1
Crystal system triclinic
Space group P1;
a[A] 12.8180(10)
b[A] 14.3010(10)
c[A] 15.8490(10)
o[°] 90.11(2)
Bl 99.65(2)
y 108.68(2)
VIA®] 2708.5(5)
Z 4
Temperature [K] 101(2)
P [gcm’3] 1.285
u [mm’l] 0.945 mm™!
F (000) 1108
G-area [°] 1.306 to 25.684
Reflections collected 61259
Independent reflections 10296 [R(int) = 0.0391]
Number of restraints 0
Parameters 557
R1 [[>26(])] 0.0282
wR2 [[>20(1)] 0.0668
R1 [all data] 0.0350
wR2 [all data] 0.0713
GooF 1.047
Largest diff. peak / hole [e- A™] 0.500 and -0.315




Table S4: Bond lengths [A] and angles [°] for (1b)

Co(1)-0(1) 2.0487(14) C(45)-0(2)-Co(2) | 117.18(10)
Co(1)-Cl(2) 2.2388(7) C(1)-N(1)-C(9) 121.57(14)
Co(1)-CI(3) 2.2423(5) C(1)-N(1)-C(4) 112.75(14)
Co(1)-CI(1) 2.2592(7) C(9)-N(1)-C(4) 125.69(14)
Co(2)-0(2) 2.0463(13) C21)-N(Q2)-C(29) | 122.11(15)
Co(2)-CI(5) 2.2450(5) CR1)-NQ2)-C(24) | 112.58(14)
Co(2)-Cl(4) 2.2480(7) C(29)-N(2)-C(24) | 125.30(13)
Co(2)-Cl(6) 2.2603(6) N(1)-C(1)-C(2) 115.15(16)
O(1)-C(41) 1.451(2) C(1)-C(2)-C(5) 108.06(15)
O(1)-C(44) 1.460(2) C(1)-C(2)-C(6) 109.56(15)
0(2)-C(48) 1.455(2) C(5)-C(2)-C(6) 110.01(16)
0(2)-C(45) 1.460(2) C(1)-C(2)-C(3) 101.33(14)
N(1)-C(1) 1.275(2) C(5)-C(2)-C(3) 113.01(15)
N(1)-C(9) 1.466(2) C(6)-C(2)-C(3) 114.34(16)
N(1)-C(4) 1.541(2) C(4)-C(3)-C(2) 108.10(14)
N(Q2)-C(21) 1.278(2) C(7)-C(4)-C(8) 109.17(15)
N(2)-C(29) 1.462(2) C(7)-C(4)-N(1) 111.31(14)
N(2)-C(24) 1.541(2) C(8)-C(4)-N(1) 108.61(14)
C(1)-C(2) 1.486(2) C(7)-C(4)-C(3) 113.63(15)
C(2)-C(5) 1.533(3) C(8)-C(4)-C(3) 113.61(15)
C(2)-C(6) 1.540(3) N(1)-C(4)-C(3) 100.16(13)
C(2)-C(3) 1.551(3) C(14)-C(9)-C(10) | 123.74(16)
C(3)-C(4) 1.545(2) C(14)-C(9)-N(1) 119.10(15)
C(4)-C(7) 1.521(2) C(10)-C(9)-N(1) 116.92(15)
C(4)-C(8) 1.524(3) C(11)-C(10)-C(9) | 116.77(16)
C(9)-C(14) 1.402(2) C(11)-C(10)-C(15) | 119.77(15)
C(9)-C(10) 1.404(2) C(9)-C(10)-C(15) | 123.24(15)
C(10)-C(11) 1.399(2) C(12)-C(11)-C(10) | 120.97(16)
C(10)-C(15) 1.520(2) C(11)-C(12)-C(13) | 120.60(16)
C(11)-C(12) 1.382(3) C(12)-C(13)-C(14) | 121.29(16)
C(12)-C(13) 1.387(3) C(13)-C(14)-C(9) | 116.53(16)
C(13)-C(14) 1.396(2) C(13)-C(14)-C(18) | 119.69(16)
C(14)-C(18) 1.517(2) C(9)-C(14)-C(18) | 123.62(15)
C(15)-C(16) 1.527(3) C(10)-C(15)-C(16) | 112.59(15)
C(15)-C(17) 1.532(3) C(10)-C(15)-C(17) | 109.72(15)
C(18)-C(20) 1.530(3) C(16)-C(15)-C(17) | 110.81(16)
C(18)-C(19) 1.530(3) C(14)-C(18)-C(20) | 111.84(15)
C(21)-C(22) 1.479(2) C(14)-C(18)-C(19) | 110.49(15)
C(22)-C(25) 1.535(2) C(20)-C(18)-C(19) | 110.18(15)
C(22)-C(26) 1.541(2) N(@2)-C(21)-C(22) | 115.07(15)
C(22)-C(23) 1.556(2) C(21)-C(22)-C(25) | 107.85(15)
C(23)-C(24) 1.543(2) C(21)-C(22)-C(26) | 109.96(14)
C(24)-C(27) 1.524(3) C(25)-C(22)-C(26) | 110.25(15)
C(24)-C(28) 1.525(2) C(21)-C(22)-C(23) | 101.53(14)
C(29)-C(34) 1.400(2) C(25)-C(22)-C(23) | 113.24(15)
C(29)-C(30) 1.407(2) C(26)-C(22)-C(23) | 113.52(15)
C(30)-C(31) 1.393(3) C(24)-C(23)-C(22) | 107.62(14)
C(30)-C(35) 1.521(2) C(27)-C(24)-C(28) | 109.35(15)
C(31)-C(32) 1.386(3) C(27)-C24)-N(2) | 108.46(14)




C(32)-C(33) 1.383(3) C(28)-C24)-N(2) | 111.32(14)
C(33)-C(34) 1.398(3) C(27)-C(24)-C(23) | 113.79(15)
C(34)-C(38) 1.520(2) C(28)-C(24)-C(23) | 113.36(15)
C(35)-C(36) 1.532(3) N(2)-C(24)-C(23) | 100.19(13)
C(35)-C(37) 1.535(3) C(34)-C(29)-C(30) | 123.35(16)
C(38)-C(40) 1.528(3) C(34)-C(29)-N(2) | 119.24(15)
C(38)-C(39) 1.532(3) C(30)-C29)-N(2) | 117.27(15)
C(41)-C(42) 1.516(3) C(31)-C(30)-C(29) | 116.93(16)
C(42)-C(43) 1.509(4) C(31)-C(30)-C(35) | 119.82(16)
C(43)-C(44) 1.505(3) C(29)-C(30)-C(35) | 123.05(15)
C(45)-C(46) 1.514(3) C(32)-C31)-C(30) | 121.15(17)
C(46)-C(47) 1.522(3) C(33)-C(32)-C(31) | 120.35(17)
C(47)-C(48) 1.516(3) C(32)-C(33)-C(34) | 121.30(17)

C(33)-C(34)-C(29) | 116.77(16)
0(1)-Co(1)-C1(2) 103.14(4) C(33)-C(34)-C(38) | 119.36(16)
O(1)-Co(1)-CI(3) 102.77(4) C(29)-C(34)-C(38) | 123.72(16)
Cl(2)-Co(1)-CI(3) | 113.52(2) C(30)-C(35)-C(36) | 112.18(15)
O(1)-Co(1)-CI(1) | 98.59(4) C(30)-C(35)-C(37) | 109.70(15)
Cl(2)-Co(1)-CI(1) | 117.61(3) C(36)-C(35)-C(37) | 110.30(15)
CI(3)-Co()-CI(1) | 117.31(3) C(34)-C(38)-C(40) | 111.88(15)
0(2)-Co(2)-C1(5) 100.01(4) C(34)-C(38)-C(39) | 111.07(15)
0(2)-Co(2)-Cl(4) 105.94(4) C(40)-C(38)-C(39) | 109.70(15)
CI(5)-Co(2)-Cl(4) | 115.46(2) O(1)-C(41)-C(42) | 105.03(18)
0(2)-Co(2)-CI(6) | 98.23(4) C(43)-C(42)-C(41) | 103.04(17)
CI(5)-Co(2)-Cl(6) | 119.17(3) C(44)-C(43)-C(42) | 101.69(18)
Cl(4)-Co(2)-CI(6) | 114.04(2) O(1)-C(44)-C(43) | 104.71(17)
C(41)-0(1)-C(44) | 109.41(15) 0(2)-C(45)-C(46) | 105.51(15)
C(41)-0(1)-Co(1) | 122.21(13) C(45)-C(46)-C(47) | 101.76(15)
C(44)-0(1)-Co(1) | 119.01(11) C(48)-C(47)-C(46) | 101.85(14)
C(48)-0(2)-C(45) | 109.24(13) 0(2)-C(48)-C(47) | 104.66(14)
C(48)-0(2)-Co(2) | 117.21(10) C(45)-0(2)-Co(2) | 117.18(10)

(Me,-cAACH),[CoCL]* (1¢)



Figure S7. Molecular structure of (Me,-cAACH"),[CoCL]* (1c) (Me,-cAAC: = :C(CH,)(CMe,),N-2,6-iPr,CsHs) in the crystal.
Anisotropic displacement parameters are depicted at the 50% probability level. The CoCly anion and the C3, C5 and C6
atoms are disordered (site occupation factor: 0.926(5), 0.709(22) and 0.718(29)). This disorders are not shown for
clarity.

Table S5. Crystal data and structure refinement for (1c):

(Me,-cAACHM),[CoCL,]* (1¢)
Compound (Me,-cAAC: = :C(CH,)(CMe,),N-2,6-
iPr2C6H3)
Empirical formula C40 Hgs Cly Co N,
CCDC no. 969779
Molecular weight 773.66
Crystal size [mm)] 0.1 x0.08 x 0.06
Crystal system orthorhombic
Space group P2,2,2
a[A] 10.020(2)
b[A] 14.726(2)
c[A] 28.284(2)
o [°] 90.0
Bl°] 90.0
y 90.0
VA3 4173.4(10)
Z 4
Temperature [K] 101(2)
p[gem™] 1.231
u [mml] 0.696
F (000) 1652
G-area [°] 1.440 to 26.031
Reflections collected 78210
Independent reflections 8149 [R(int) = 0.0509]
Number of restraints 244
Parameters 505




R1 [I>20(1)]
wR2 [I>20(1)]
R1 [all data]
wR2 [all data]
GooF
Flack(x)"

Largest diff. peak / hole [e-A™]

0.0270
0.0581

0.0324

0.0594

1.030

0.005(5)

0.247 and -0.241

Table S6: Bond lengths [A] and angles [°] for (1c):

Co(1)-Cl(4) 2.2566(13) C(29)-N(2)-C(24) | 124.03(18)
Co(1)-Cl(2) 2.2720(14) C(8)-C(4)-C(7) 109.8(2)
Co(1)-CI(3) 2.2960(15) C(8)-C(4)-C(3") 123.2(10)
Co(1)-CI(1) 2.3030(16) C(7)-C(4)-C(3") 102.3(10)
Co(1')-CI(1") 2.265(16) C(8)-C(4)-N(1) 111.0(2)
Co(1)-Cl(4") 2.278(15) C(7)-C(4)-N(1) 108.9(2)
Co(1)-CI(3") 2.293(18) C(3)-C(4)-N(1) 100.5(6)
Co(1)-CI(2") 2.325(15) C(8)-C(4)-C(3) 108.5(4)
N(1)-C(1) 1.274(3) C(7)-C(4)-C(3) 117.7(5)
N(1)-C(9) 1.461(3) N(1)-C(4)-C(3) 100.6(3)
N(1)-C@) 1.543(3) C(2)-C(3)-C(@) 107.6(4)
N(2)-C21) 1.281(3) C(2)-C(3)-C(4) 107.9(10)
N(2)-C(29) 1.458(3) N(1)-C(1)-C(2) 114.5(2)
N(2)-C(24) 1.541(3) C(1)-C(2)-C(6) 112.9(9)
C(4)-C(8) 1.505(4) C(1)-C(2)-C(3) 102.9(3)
C(4)-C(7) 1.516(4) C(1)-C(2)-C(5) 108.0(3)
C(4)-C(3) 1.538(18) C(3)-C(2)-C(5) 113.8(6)
C(4)-C(3) 1.551(7) C(1)-C(2)-C(3") 101.8(7)
C(3)-C(2) 1.531(7) C(6)-C(2)-C(3" 115.4(13)
C(3)-C(2) 1.538(17) C(1)-C(2)-C(6) 109.7(4)
C(1)-C(2) 1.482(4) C(3)-C(2)-C(6) 113.1(6)
C(2)-C(6) 1.517(14) C(5)-C(2)-C(6) 109.1(4)
C(2)-C(5) 1.534(6) C(1)-C(2)-C(5" 108.2(6)
C(2)-C(6) 1.540(6) C(6)-C(2)-C(3 109.2(9)
C(2)-C(3) 1.582(12) C(3)-C(2)-C(3) 108.8(14)
C(9)-C(14) 1.395(3) C(14)-C(9)-C(10) | 122.9(2)
C(9)-C(10) 1.402(3) C(14)-C(9)-N(1) 117.3(2)
C(10)-C(11) 1.391(4) C(10)-C(9)-N(1) 119.8(2)
C(10)-C(15) 1.521(3) C(11)-C(10)-C(9) | 117.1(2)
C(11)-C(12) 1.385(4) C(11)-C(10)-C(15) | 118.5(2)
C(12)-C(13) 1.378(4) C(9)-C(10)-C(15) | 124.2(2)
C(13)-C(14) 1.395(3) C(12)-CA1-C(10) | 121.4(2)
C(14)-C(18) 1.522(3) C(13)-C(12)-C(11) | 119.9(2)
C(15)-C(16) 1.524(4) C(12)-C(13)-C(14) | 121.4(2)
C(15)-C(17) 1.535(4) C(9)-C(14)-C(13) | 117.2(2)
C(18)-C(20) 1.520(4) C(9)-C(14)-C(18) | 123.5(2)
C(18)-C(19) 1.528(3) C(13)-C(14)-C(18) | 119.0(2)
C(21)-C(22) 1.487(3) C(10)-C(15)-C(16) | 110.2(2)
C(22)-C(25) 1.534(3) C(10)-C(15)-C(17) | 111.5(2)
C(22)-C(23) 1.540(4) C(16)-C(15)-C(17) | 110.6(2)
C(22)-C(26) 1.544(4) C(20)-C(18)-C(14) | 113.4(2)
C(23)-C(24) 1.535(4) C(20)-C(18)-C(19) | 110.6(2)
C(24)-C(27) 1.522(3) C(14)-C(18)-C(19) | 108.8(2)




C(24)-C(28) 1.523(3) NQ)-CQ1)-C(22) | 114.3(2)
C(29)-C(30) 1.402(3) C(21)-C(22)-C(25) | 110.8(2)
C(29)-C(34) 1.404(3) C(21)-C(22)-C(23) | 101.7(2)
C(30)-C(31) 1.388(3) C(25)-C(22)-C(23) | 113.0(2)
C(30)-C(35) 1.527(3) C(21)-C(22)-C(26) | 107.0(2)
C(31)-C(32) 1.376(4) C(25)-C(22)-C(26) | 109.8(2)
C(32)-C(33) 1.383(4) C(23)-C(22)-C(26) | 114.1(2)
C(33)-C(34) 1.390(4) C(24)-C(23)-C(22) | 107.5(2)
C(34)-C(38) 1.519(3) C(27)-C(24)-C(28) | 109.6(2)
C(35)-C(36) 1.534(4) C(27)-C(24)-C(23) | 113.5(2)
C(35)-C(37) 1.535(3) C(28)-C(24)-C(23) | 113.1(2)
C(38)-C(39) 1.526(4) C(27)-C(24)-N(2) | 108.65(18)
C(38)-C(40) 1.530(3) C(28)-C(24)-N(2) | 111.14(19)
C(23)-C(24)-N(2) | 100.51(18)
Cl(4)-Co(1)-CI(2) | 112.32(6) C(30)-C(29)-C(34) | 123.0(2)
CI(4)-Co(1)-CI(3) | 108.42(9) C(30)-C29)-N(2) | 119.2(2)
CI(2)-Co(1)-CI(3) | 109.03(9) C(34-C(29)-N(2) | 117.8(2)
CI(4)-Co(1)-CI(1) | 114.39(8) C(31)-C(30)-C(29) | 116.7(2)
Cl(2)-Co(1)-CI(1) | 105.23(9) C(31)-C(30)-C(35) | 119.0(2)
CI(3)-Co(1)-CI(1) | 107.23(10) C(29)-C(30)-C(35) | 124.1(2)
CI(1)-Co(1)-CI(4") | 109.1(9) C(32-C(31)-C(30) | 121.9(2)
CI(1')-Co(1)-CI(3) | 110.6(12) C(31)-C(32)-C(33) | 119.9(2)
CI(4')-Co(1)-CI(3) | 107.4(12) C(32)-C(33)-C(34) | 121.42)
CI(1')-Co(1)-CI(2") | 113.0(11) C(33)-C(34)-C(29) | 116.9(2)
CI(4)-Co(1)-CI(2') | 110.5(8) C(33)-C(34)-C(38) | 119.3(2)
CI(3)-Co(1)-CI(2") | 106.0(11) C(29)-C(34)-C(38) | 123.5(2)
C(1)-N(1)-C(9) 123.6(2) C(30)-C(35)-C(36) | 111.8(2)
C(1)-N(1)-C(d) 112.7Q2) C(30)-C(35)-C(37) | 109.8(2)
C(9)-N(1)-C(4) 123.61(19) C(36)-C(35)-C(37) | 110.6(2)
CQ1)-N(2)-C29) | 123.502) C(34)-C(38)-C(39) | 109.4(2)
CR2D)-N(Q2)-C(24) | 112.4(2) C(34)-C(38)-C(40) | 112.7(2)

(Mey-cAAC:),Co; (2)




Figure §8. Molecular structure of (Me,-cAAC:),Co, (2) (Me,-cAAC: = :C(CH,)(CMe,),N-2,6-iPr,C¢H3) with one toluene
solvent molecule in the crystal. Anisotropic displacement parameters are depicted at the 50% probability level. The
toluene molecule is disordered. The two positions have a site occupation factor of 0.452(5).

Table S7. Crystal data and structure refinement for 2 :

Me,-cAAC:),Co; (2) (Me,-cAAC: =
(ol ( :CZ(CHZ)(C)K/[ez)Zﬁ\I-)Z(,6-iIZ’r2C6H3)
Empirical formula C47 Hyg Co, N,
CCDC no. 969778
Molecular weight 780.91
Crystal size [mm)] 0.05x0.01 x0.01
Crystal system orthorhombic
Space group Pna?2,
a[A] 22.773(2)
b[A] 10.794(2)
c[A] 16.689(2)
o[°] 90
Bl 90
y 90
VIA®] 4102.4(10)
Z 4
Temperature [K] 101(2)
P [gcm’3] 1.264
U [mm’l] 0.843
F (000) 1680
G-area [°] 1.788 to 27.497
Reflections collected 117899
Independent reflections 9411 [R(int) = 0.0614]
Number of restraints 352
Parameters 542
R1 [I>20(1)] 0.0249,
wR2 [[>25(])] 0.0551
R1 [all data] 0.0273
wR2 [all data] 0.0560
GooF 1.080
Flack(x)*’ 0.001(4)
Largest diff. peak / hole [e- A™] 0.211 and -0.270




Table S8: Bond lengths [A] and angles [°] for 2 :

Co(1)-C(1) 1.854(2) C(14)-Co(2)-Co(1) | 104.99(6)
Co(1)-C(29) 2.077(2) C(13)-Co(2)-Co(1) | 143.75(7)
Co(1)-C(30) 2.090(2) C(12)-Co(2)-Co(1) | 160.49(7)
Co(1)-C(31) 2.136(2) C(11)-Co(2)-Co(1) | 124.19(7)
Co(1)-C(32) 2.1792) C(10)-Co(2)-Co(1) | 92.27(6)
Co(1)-C(33) 2.183(2) C(1)-N(1)-C(9) 116.97(19)
Co(1)-C(34) 2.184(2) C(1)-N(1)-C(4) 117.27(18)
Co(1)-Co(2) 2.6550(6) C(9)-N(1)-C(4) 124.53(18)
Co(2)-C(21) 1.853(2) C(21)-N(2)-C(29) 116.92(18)
Co(2)-C(9) 2.075(2) C(21)-N(2)-C(24) 116.94(19)
Co(2)-C(14) 2.091(2) C(29)-N(2)-C(24) 124.45(19)
Co(2)-C(13) 2.123(2) N(1)-C(1)-C(2) 104.90(19)
Co(2)-C(12) 2.158(2) N(1)-C(1)-Co(1) 125.57(17)
Co(2)-C(11) 2.169(2) C(2)-C(1)-Co(1) 129.38(17)
Co(2)-C(10) 2.187(2) C(5)-C(2)-C(6) 109.5(2)
N(1)-C(1) 1.369(3) C(5)-C(2)-C(3) 108.4(2)
N(1)-C(9) 1.435(3) C(6)-C(2)-C(3) 111.4(2)
N(1)-C(4) 1.502(3) C(5)-C(2)-C(1) 111.4(2)
N(@2)-C21) 1.367(3) C(6)-C(2)-C(1) 111.6(2)
N(2)-C(29) 1.434(3) C(3)-C(2)-C(1) 104.45(18)
N(2)-C(24) 1.501(3) C(4)-C(3)-C(2) 106.90(19)
C(1)-C(2) 1.554(3) N(1)-C(4)-C(8) 112.38(19)
C(2)-C(5) 1.530(4) N(1)-C(4)-C(3) 99.78(18)
C(2)-C(6) 1.544(4) C(8)-C(4)-C(3) 113.3(2)
C(2)-C(3) 1.545(3) N(1)-C(4)-C(7) 112.04(19)
C(3)-C(4) 1.524(3) C(8)-C(4)-C(7) 108.5(2)
C(4)-C(3) 1.519(3) C(3)-C(4)-C(7) 110.7(2)
C(4)-C(7) 1.534(3) C(14)-C(9)-N(1) 121.3(2)
C(9)-C(14) 1.427(3) C(14)-C(9)-C(10) 122.002)
C(9)-C(10) 1.440(3) N(1)-C(9)-C(10) 116.3(2)
C(10)-C(11) 1.407(3) C(14)-C(9)-Co(2) 70.58(13)
C(10)-C(15) 1.525(3) N(1)-C(9)-Co(2) 121.90(15)
C(11)-C(12) 1.399(4) C(10)-C(9)-Co(2) 74.52(13)
C(12)-C(13) 1.396(4) C(11)-C(10)-C(9) 117.902)
C(13)-C(14) 1.416(3) C(11D)-C(10)-C(15) | 118.9(2)
C(14)-C(18) 1.523(4) C(9)-C(10)-C(15) 123.002)
C(15)-C(17) 1.521(4) C(11)-C(10)-Co(2) | 70.45(13)
C(15)-C(16) 1.538(3) C(9)-C(10)-Co(2) 66.11(13)
C(18)-C(20) 1.533(3) C(15)-C(10)-Co(2) | 139.71(17)
C(18)-C(19) 1.536(4) C(12)-C(11)-C(10) | 120.6(2)
C(21)-C(22) 1.546(3) C(12)-C(11)-Co(2) | 70.70(14)
C(22)-C(25) 1.534(4) C(10)-C(11)-Co(2) | 71.86(13)
C(22)-C(26) 1.538(3) C(13)-C(12)-C(11) | 120.7(2)
C(22)-C(23) 1.547(3) C(13)-C(12)-Co(2) | 69.60(13)
C(23)-C(24) 1.529(3) C(11)-C(12)-Co(2) | 71.57(13)
C(24)-C(28) 1.524(4) C(12)-C(13)-C(14) | 121.8(2)
C(24)-C(27) 1.536(4) C(12)-C(13)-Co(2) | 72.33(14)
C(29)-C(30) 1.429(3) C(14)-C(13)-Co(2) | 69.17(13)
C(29)-C(34) 1.441(3) C(13)-C(14)-C(9) 116.8(2)
C(30)-C(31) 1.416(3) C(13)-C(14)-C(18) | 118.8(2)
C(30)-C(35) 1.514(4) C(9)-C(14)-C(18) 124.4(2)




C(31)-C(32) 1.393(4) C(13)-C(14)-Co(2) | 71.57(14)
C(32)-C(33) 1.403(4) C(9)-C(14)-Co(2) 69.37(13)
C(33)-C(34) 1.408(3) C(18)-C(14)-Co(2) | 130.52(17)
C(34)-C(38) 1.520(3) C(17)-C(15)-C(10) | 114.2(2)
C(35)-C(36) 1.532(4) C(17)-C(15)-C(16) | 110.1(2)
C(35)-C(37) 1.538(4) C(10)-C(15)-C(16) | 109.6(2)
C(38)-C(39) 1.526(3) C(14)-C(18)-C(20) | 112.3(2)
C(38)-C(40) 1.539(3) C(14)-C(18)-C(19) | 110.7(2)
C(1A)-C(2A) 1.375(10) C(20)-C(18)-C(19) | 109.6(2)
C(1A)-C(6A) 1.384(12) N(2)-C(21)-C(22) 105.50(19)
C(1A)-C(7A) 1.498(10) N(2)-C(21)-Co(2) 124.92(17)
C(2A)-C(3A) 1.408(10) C(22)-C21)-Co(2) | 129.45(16)
C(3A)-C(4A) 1.370(9) C(25)-C(22)-C(26) | 108.9(2)
C(4A)-C(5A) 1.392(9) C(25)-C(22)-C21) | 110.7(2)
C(5A)-C(6A) 1.366(11) C(26)-C(22)-C21) | 112.902)
C(1B)-C(6B) 1.377(9) C(25)-C(22)-C(23) | 108.1(2)
C(1B)-C(2B) 1.389(9) C(26)-C(22)-C(23) | 111.7(2)
C(1B)-C(7B) 1.497(8) C(21)-C(22)-C(23) | 104.46(18)
C(2B)-C(3B) 1.392(8) C(24)-C(23)-C(22) | 106.79(19)
C(3B)-C(4B) 1.370(9) N(2)-C(24)-C(28) 112.5(2)
C(4B)-C(5B) 1.392(9) N(2)-C(24)-C(23) 99.91(19)
C(5B)-C(6B) 1.389(10) C(28)-C(24)-C(23) | 1132(2)
N(2)-C(24)-C(27) 111.8(2)
C(1)-Co(1)-C(29) 161.80(10) C(28)-C(24)-C(27) | 109.02)
C(1)-Co(1)-C(30) 128.59(10) C(23)-C(24)-C(27) | 110.3(2)
C(29)-Co(1)-C(30) | 40.12(9) C(30)-C(29)-N(2) 121.2(2)
C(1)-Co(1)-C(31) 109.16(10) C(30)-C(29)-C(34) | 121.8(2)
C(29)-Co(1)-C(31) | 70.12(9) N(2)-C(29)-C(34) 116.6(2)
C(30)-Co(1)-C(31) | 39.13(9) C(30)-C(29)-Co(1) | 70.40(13)
C(1)-Co(1)-C(32) 108.59(10) N(2)-C(29)-Co(1) 121.92(15)
C(29)-Co(1)-C(32) | 82.20(9) C(34)-C(29)-Co(1) | 74.27(14)
C(30)-Co(1)-C(32) | 70.27(10) C(31)-C(30)-C(29) | 116.6(2)
C(31)-Co(1)-C(32) | 37.64(10) C(31)-C(30)-C(35) | 119.1(2)
C(1)-Co(1)-C(33) 127.38(10) C(29)-C(30)-C(35) | 124.3(2)
C(29)-Co(1)-C(33) | 70.06(9) C(31)-C(30)-Co(1) | 72.22(13)
C(30)-Co(1)-C(33) | 84.16(10) C(29)-C(30)-Co(1) | 69.47(13)
C(31)-Co(1)-C(33) | 68.50(10) C(35)-C(30)-Co(1) | 129.81(18)
C(32)-Co(1)-C(33) | 37.54(10) C(32)-C31)-C(30) | 122.1(2)
C(1)-Co(1)-C(34) 158.05(10) C(32)-C31)-Co(1) | 72.84(14)
C(29)-Co(1)-C(34) | 39.44(9) C(30)-C31)-Co(1) | 68.65(12)
C(30)-Co(1)-C(34) | 71.84(10) C(31)-C(32)-C(33) | 120.8(2)
C(31)-Co(1)-C(34) | 81.61(10) C(31)-C(32)-Co(1) | 69.51(13)
C(32)-Co(1)-C(34) | 67.88(9) C(33)-C(32)-Co(1) | 71.38(14)
C(33)-Co(1)-C(34) | 37.62(9) C(32)-C(33)-C(34) | 120.1(2)
C(1)-Co(1)-Co(2) 89.91(7) C(32)-C(33)-Co(1) | 71.09(15)
C(29)-Co(1)-Co(2) | 82.19(6) C(34)-C(33)-Co(1) | 71.23(14)
C(30)-Co(1)-Co(2) | 104.89(6) C(33)-C(34)-C(29) | 118.3(2)
C(31)-Co(1)-Co(2) | 143.67(7) C(33)-C(34)-C(38) | 119.0(2)
C(32)-Co(1)-Co(2) | 159.76(7) C(29)-C(34)-C(38) | 122.5(2)
C(33)-Co(1)-Co(2) | 123.84(7) C(33)-C(34)-Co(1) | 71.15(14)
C(34)-Co(1)-Co(2) | 91.89(6) C(29)-C(34)-Co(1) | 66.28(13)
C(21)-Co(2)-C(9) 162.58(9) C(38)-C(34)-Co(1) | 139.51(16)




C(21)-Co(2)-C(14) | 128.98(10) C(30)-C(35)-C(36) | 112.6(2)
C(9)-Co(2)-C(14) 40.06(9) C(30)-C(35)-C(37) | 109.9(2)
C(21)-Co(2)-C(13) | 108.52(10) C(36)-C(35)-C(37) | 109.6(2)
C(9)-Co(2)-C(13) 70.43(9) C(34)-C(38)-C(39) | 114.2(2)
C(14)-Co(2)-C(13) | 39.26(9) C(34)-C(38)-C(40) | 109.91(19)
C(21)-Co(2)-C(12) | 107.46(9) C(39)-C(38)-C(40) | 109.2(2)
C(9)-Co(2)-C(12) 82.64(9) C(2A)-C(1A)-C(6A) | 117.9(7)
C(14)-Co(2)-C(12) | 70.63(9) C(2A)-C(1A)-C(7A) | 120.5(7)
C(13)-Co(2)-C(12) | 38.06(10) C(6A)-C(1A)-C(7A) | 121.4(7)
C(21)-Co(2)-C(11) | 126.48(9) C(1A)-C(2A)-C(3A) | 120.9(7)
C(9)-Co(2)-C(11) 70.11(9) C(4A)-C(3A)-C(2A) | 119.9(7)
C(14)-Co(2)-C(11) | 84.20(10) C(3A)-C(4A)-C(5A) | 119.2(6)
C(13)-Co(2)-C(11) | 68.95(10) C(6A)-C(5A)-C(4A) | 120.2(8)
C(12)-Co(2)-C(11) | 37.73(10) C(5A)-C(6A)-C(1A) | 121.9(9)
C(21)-Co(2)-C(10) | 157.50(9) C(6B)-C(1B)-C(2B) | 118.4(7)
C(9)-Co(2)-C(10) 39.37(9) C(6B)-C(I1B)-C(7B) | 121.2(6)
C(14)-Co(2)-C(10) | 71.72(9) C(2B)-C(1B)-C(7B) | 120.4(6)
C(13)-Co(2)-C(10) | 82.02(9) C(1B)-C(2B)-C(3B) | 120.3(7)
C(12)-Co(2)-C(10) | 68.24(9) C(4B)-C(3B)-C(2B) | 121.1(6)
C(11)-Co(2)-C(10) | 37.70(8) C(3B)-C(4B)-C(5B) | 119.0(6)
C(21)-Co(2)-Co(1) | 90.17(7) C(6B)-C(5B)-C(4B) | 119.7(6)
C(9)-Co(2)-Co(1) 82.51(6) C(1B)-C(6B)-C(5B) | 121.5(8)

[(Me-cAAC:),Co,] " OTf (27OTf)
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Figure S9. Molecular structure of [(Me,-cAAC:),Co,]" OTf (2 "OTf) (Me,-cAAC: = :C(CH,)(CMe,),N-2,6-iPr,CsHs) with
1.5 toluene solvent molecules in the crystal. Anisotropic displacement parameters are depicted at the 50%
probability level. The toluene molecule (C41 to C47) is disordered. The two positions have a side occupation factor
of 0.938(3). The toluene molecule C1’° to C7’ is not disordered but on a special position. The Triflat moiety shows a
disorder with a site occupation factor of 0.605(2).

Table S9. Crystal data and structure refinement for (2 "OTf):

[(Me,-cAAC:),Co,] ~ OTf (2 *OTY)
Compound (Me,-cAAC: = :C(CH,)(CMe,),N-2,6-
iP r2C(,H3)

Empirical formula

Csi50Hzg Coy F3 N, O3 S

CCDC no.

969775

Molecular weight 976.04

Crystal size [mm] 0.09x 0.07 x 0.03
Crystal system orthorhombic
Space group P2i/n

a[A] 21.3850(10)
b[A] 10.5130(10)
c[A] 22.5320(10)

o [°] 90

Bl°] 107.59(2)°

y 90

VA% 4828.8(8)

Z 4

Temperature [K] 101(2)

P [gcm‘3] 1.343

u [mml] 0.785

F (000) 2072

G-area [°] 1.151 to 26.423
Reflections collected 90157

Independent reflections
Number of restraints

9887 [R(int) = 0.0554]
1129

Parameters 751

R1 [I>20(D)] 0.0441,
wR2 [I>20(1)] 0.0867
R1 [all data] 0.0581
wR2 [all data] 0.0911
GooF 1.127

Largest diff. peak / hole [e- A™]

0.346 and -0.357




Table S10: Bond lengths [A] and angles [°] for (2 "OTf):

Co(1)-C(1) 1.891(2) C(1)-N(1)-C(4) 116.5(2)
Co(1)-C(29) 2.053(2) C(9)-N(1)-C(4) 125.9(2)
Co(1)-C(30) 2.112(2) C(21)-N(2)-C(29) 116.9(2)
Co(1)-C(34) 2.164(2) C(21)-N(2)-C(24) 117.002)
Co(1)-C(31) 2.182(2) C(29)-N(2)-C(24) 125.18(19)
Co(1)-C(33) 2.192(2) N(1)-C(1)-C(2) 106.4(2)
Co(1)-C(32) 2.231(2) N(1)-C(1)-Co(1) 123.59(18)
Co(1)-Co(2) 2.4610(6) C(2)-C(1)-Co(1) 129.87(17)
Co(2)-C(21) 1.920(2) C(5)-C(2)-C(6) 109.3(2)
Co(2)-C(9) 2.061(2) C(5)-C(2)-C(3) 111.2(2)
Co(2)-C(14) 2.128(2) C(6)-C(2)-C(3) 109.4(2)
Co(2)-C(10) 2.170(3) C(5)-C(2)-C(1) 113.5(2)
Co(2)-C(13) 2.206(2) C(6)-C(2)-C(1) 109.63(19)
Co(2)-C(11) 2211(3) C(3)-C(2)-C(1) 103.68(19)
Co(2)-C(12) 2.251(3) C(4)-C(3)-C(2) 106.6(2)
N(1)-C(1) 1.338(3) N(1)-C(4)-C(8) 112.0(2)
N(1)-C(9) 1.439(3) N(1)-C(4)-C(3) 99.07(19)
N(1)-C(4) 1.514(3) C(8)-C(4)-C(3) 113.6(2)
N(@2)-C21) 1.328(3) N(1)-C(4)-C(7) 110.3(2)
N(2)-C(29) 1.449(3) C(8)-C(4)-C(7) 110.2(2)
N(2)-C(24) 1.518(3) C(3)-C(4)-C(7) 111.3(2)
C(1)-C(2) 1.550(3) C(14)-C(9)-N(1) 122.102)
C(2)-C(5) 1.538(3) C(14)-C(9)-C(10) 121.7(2)
C(2)-C(6) 1.540(3) N(1)-C(9)-C(10) 115.8(2)
C(2)-C(3) 1.550(3) C(14)-C(9)-Co(2) 72.57(14)
C(3)-C(4) 1.528(4) N(1)-C(9)-Co(2) 118.96(16)
C(4)-C(3) 1.522(4) C(10)-C(9)-Co(2) 74.22(14)
C(4)-C(7) 1.535(4) C(11)-C(10)-C(9) 118.4(2)
C(9)-C(14) 1.431(3) C(11D)-C(10)-C(15) | 118.6(2)
C(9)-C(10) 1.440(3) C(9)-C(10)-C(15) 122.7(2)
C(10)-C(11) 1.399(4) C(11)-C(10)-Co(2) | 73.00(15)
C(10)-C(15) 1.531(3) C(9)-C(10)-Co(2) 66.07(13)
C(11)-C(12) 1.404(4) C(15)-C(10)-Co(2) | 138.44(17)
C(12)-C(13) 1.397(4) C(10)-C(11)-C(12) | 120.7(2)
C(13)-C(14) 1.410(4) C(10)-C(11)-Co(2) | 69.76(14)
C(14)-C(18) 1.516(3) C(12)-C(11)-Co(2) | 73.20(15)
C(15)-C(16) 1.526(4) C(13)-C(12)-C(11) | 119.9(2)
C(15)-C(17) 1.536(4) C(13)-C(12)-Co(2) | 69.99(14)
C(18)-C(20) 1.529(4) C(11)-C(12)-Co(2) | 70.13(14)
C(18)-C(19) 1.538(4) C(12)-C(13)-C(14) | 122.7(2)
C(24)-C(23) 1.523(4) C(12)-C(13)-Co(2) | 73.50(15)
C(24)-C(27) 1.523(4) C(14)-C(13)-Co(2) | 68.04(14)
C(24)-C(28) 1.536(4) C(13)-C(14)-C(9) 116.4(2)
C(23)-C(22) 1.547(4) C(13)-C(14)-C(18) | 119.3(2)
C(22)-C(25) 1.536(4) C(9)-C(14)-C(18) 124.2(2)
C(22)-C(26) 1.544(3) C(13)-C(14)-Co(2) | 74.05(15)
C(22)-C(21) 1.545(3) C(9)-C(14)-Co(2) 67.51(13)
C(29)-C(30) 1.429(3) C(18)-C(14)-Co(2) | 131.83(17)
C(29)-C(34) 1.430(3) C(16)-C(15)-C(10) | 114.02)
C(30)-C(31) 1.406(3) C(16)-C(15)-C(17) | 110.2(2)




C(30)-C(35) 1.523(3) C(10)-C(15)-C(17) | 108.7(2)
C(31)-C(32) 1.401(3) C(14)-C(18)-C(20) | 113.3(2)
C(32)-C(33) 1.402(4) C(14)-C(18)-C(19) | 109.4(2)
C(33)-C(34) 1.409(3) C(20)-C(18)-C(19) | 109.6(2)
C(34)-C(38) 1.522(3) N(2)-C(24)-C(23) 99.0(2)
C(35)-C(36) 1.528(4) N(2)-C(24)-C(27) 112.02)
C(35)-C(37) 1.539(4) C(23)-C(24)-C(27) | 113.9(2)
C(38)-C(39) 1.525(4) N(2)-C(24)-C(28) 111.102)
C(38)-C(40) 1.535(3) C(23)-C(24)-C(28) | 111.3(2)
C(41)-C(42) 1.386(5) C(27)-C(24)-C(28) | 109.3(2)
C(41)-C(46) 1.389(5) C(24)-C(23)-C(22) | 107.3(2)
C(41)-C(47) 1.502(5) C(25)-C(22)-C(26) | 109.0(2)
C(42)-C(43) 1.385(5) C(25)-C(22)-C(21) | 110.5(2)
C(43)-C(44) 1.379(5) C(26)-C(22)-C(21) | 112.1(2)
C(44)-C(45) 1.388(5) C(25)-C(22)-C(23) | 109.1(2)
C(45)-C(46) 1.375(5) C(26)-C(22)-C(23) | 112.5(2)
C(41')-C(46)) 1.378(14) C(21)-C(22)-C(23) | 103.5(2)
C(41')-C(42") 1.389(14) N(2)-C(21)-C(22) 106.7(2)
C(41')-C(47") 1.497(16) N(2)-C(21)-Co(2) 123.22(18)
C(42')-C(43") 1.385(14) C(22)-C21)-Co(2) | 129.96(18)
C(43)-C(44" 1.382(14) C(30)-C(29)-C(34) | 122.6(2)
C(44)-C(45") 1.383(14) C(30)-C(29)-N(2) 121.4(2)
C(45')-C(46)) 1.382(14) C(34)-C(29)-N(2) 115.5(2)
O(1A)-S(1A) 1.440(6) C(30)-C(29)-Co(1) | 72.21(14)
O0(QA)-S(1A) 1.426(4) C(34)-C(29)-Co(1) | 74.43(14)
O(A)-S(1A) 1.426(7) N(2)-C(29)-Co(1) 119.92(16)
S(1A)-C(1A) 1.828(5) C(31)-C(30)-C(29) | 116.4(2)
C(1A)-F(3A) 1.31009) C(31)-C30)-C(35) | 119.4(2)
C(1A)-F(1A) 1.313(6) C(29)-C(30)-C(35) | 1242(2)
C(1A)-F(2A) 1.326(6) C(31)-C(30)-Co(1) | 73.58(14)
O(1B)-S(1B) 1.452(11) C(29)-C(30)-Co(1) | 67.69(13)
0(2B)-S(1B) 1.448(6) C(35)-C(30)-Co(1) | 130.86(18)
0(3B)-S(1B) 1.449(8) C(32)-C31)-C(30) | 122.5(2)
S(1B)-C(1B) 1.817(7) C(32)-C31)-Co(l) | 73.42(14)
C(1B)-F(3B) 1.298(10) C(30)-C31)-Co(1) | 68.24(14)
C(1B)-F(1B) 1.313(8) CB31)-C(32)-C(33) | 119.6(2)
C(1B)-F(2B) 1.339(8) C(31)-C(32)-Co(1) | 69.59(14)
C(1)-C(2) 1.366(9) C(33)-C(32)-Co(1) | 70.01(14)
C(1)-C(6) 1.387(9) C(32)-C(33)-C(34) | 121.4(2)
C(1)-C(7" 1.499(10) C(32)-C(33)-Co(1) | 73.05(14)
C(2)-C(3) 1.376(8) C(34)-C(33)-Co(1) | 70.06(13)
C(3)-C(4) 1.361(9) C(33)-C(34)-C(29) | 117.3(2)
C(4)-C(5) 1.384(9) C(33)-C(34)-C(38) | 118.8(2)
C(5)-C(6) 1.408(10) C(29)-C(34)-C(38) | 123.8(2)
C(33)-C(34)-Co(1) | 72.20(14)
C(1)-Co(1)-C(29) 166.02(9) C(29)-C(34)-Co(1) | 66.02(13)
C(1)-Co(1)-C(30) 128.97(10) C(38)-C(34)-Co(1) | 136.98(17)
C(29)-Co(1)-C(30) | 40.10(10) C(30)-C(35)-C(36) | 112.5(2)
C(1)-Co(1)-C(34) 154.38(9) C(30)-C(35)-C(37) | 109.5(2)
C(29)-Co(1)-C(34) | 39.55(9) C(36)-C(35)-C37) | 109.6(2)
C(30)-Co(1)-C(34) | 71.82(9) C(34)-C(38)-C(39) | 114.1(2)
C(1)-Co(1)-C(31) 106.39(10) C(34)-C(38)-C(40) | 108.0(2)




C(29)-Co(1)-C(31) | 69.30(9) C(39)-C(38)-C(40) | 110.2(2)
C(30)-Co(1)-C(31) | 38.18(9) C(42)-C(41)-C(46) | 118.1(3)
C(34)-Co(1)-C(31) | 81.16(9) C(42)-C(41)-C(47) | 121.13)
C(1)-Co(1)-C(33) 121.89(10) C(46)-C(41)-C(47) | 120.8(3)
C(29)-Co(1)-C(33) | 69.58(9) C(43)-C(42)-C(41) | 120.93)
C(30)-Co(1)-C(33) | 82.85(9) C(44)-C(43)-C(42) | 120.5(3)
C(34)-Co(1)-C(33) | 37.73(9) C(43)-C(44)-C(45) | 118.9(3)
C(31)-Co(1)-C(33) | 67.24(9) C(46)-C(45)-C(44) | 120.5(3)
C(1)-Co(1)-C(32) 103.24(10) C(45)-C(46)-C(41) | 121.1(3)
C(29)-Co(1)-C(32) | 81.42(9) C(46))-C(41)-C(42') | 119.7(16)
C(30)-Co(1)-C(32) | 68.96(9) C(46')-C(41)-C(47") | 121.3(18)
C(34)-Co(1)-C(32) | 67.76(9) C(42')-C(41)-C(47") | 119.0(18)
C(31)-Co(1)-C(32) | 36.99(9) C(43')-C(42)-C(41') | 120.2(17)
C(33)-Co(1)-C(32) | 36.94(9) C(44')-C(43)-C(42") | 119.7(18)
C(1)-Co(1)-Co(2) 91.06(7) C(43')-C(44")-C(45") | 119.9(18)
C(29)-Co(1)-Co(2) | 86.03(7) C(46)-C(45)-C(44") | 120.0(18)
C(30)-Co(1)-Co(2) | 106.47(7) C(41')-C(46)-C(45") | 120.1(17)
C(34)-Co(1)-Co(2) | 96.84(7) O(3A)-S(1A)-O2A) | 114.0(5)
C(31)-Co(1)-Co(2) | 143.61(7) O(3A)-S(1A)-O(1A) | 112.8(5)
C(33)-Co(1)-Co(2) | 129.36(7) O(2A)-S(1A)-O(1A) | 118.1(5)
C(32)-Co(1)-Co(2) | 164.58(7) O(A)-S(1A)-C(1A) | 103.7(3)
C(21)-Co(2)-C(9) 165.03(10) O(2A)-S(1A)-C(1A) | 101.8(3)
C(21)-Co(2)-C(14) | 128.18(10) O(1A)-S(1A)-C(1A) | 104.0(5)
C(9)-Co(2)-C(14) 39.92(9) FGA)-C(1A)-F(1A) | 106.9(7)
C(21)-Co(2)-C(10) | 155.12(10) FGA)-C(1A)-F(2A) | 104.9(7)
C(9)-Co(2)-C(10) 39.70(9) F(1A)-C(1A)-F(2A) | 109.8(5)
C(14)-Co(2)-C(10) | 71.38(9) F(3A)-C(1A)-S(1A) | 111.9(6)
C(21)-Co(2)-C(13) | 106.25(10) F(1A)-C(1A)-S(1A) | 112.8(4)
C(9)-Co(2)-C(13) 68.83(10) FQA)-C(1A)-S(1A) | 110.3(4)
C(14)-Co(2)-C(13) | 37.91(9) 0(2B)-S(1B)-0O(3B) | 116.9(7)
C(10)-Co(2)-C(13) | 80.05(10) 0(2B)-S(1B)-O(1B) | 118.0(8)
C(21)-Co(2)-C(11) | 122.45(10) O(3B)-S(1B)-O(1B) | 112.9(10)
C(9)-Co(2)-C(11) 69.55(10) 0O(2B)-S(1B)-C(1B) | 101.7(4)
C(14)-Co(2)-C(11) | 82.42(10) O(3B)-S(1B)-C(1B) | 102.4(5)
C(10)-Co(2)-C(11) | 37.24(9) O(1B)-S(1B)-C(1B) | 101.2(9)
C(13)-Co(2)-C(11) | 66.57(10) F(3B)-C(IB)-F(1B) | 109.3(9)
C(21)-Co(2)-C(12) | 103.57(10) F(3B)-C(IB)-F(2B) | 104.7(8)
C(9)-Co(2)-C(12) 81.01(10) F(1B)-C(1B)-F2B) | 107.2(7)
C(14)-Co(2)-C(12) | 68.40(10) F(3B)-C(I1B)-S(1B) | 112.6(7)
C(10)-Co(2)-C(12) | 66.86(10) F(1B)-C(1B)-S(1B) | 112.4(5)
C(13)-Co(2)-C(12) | 36.51(9) F(2B)-C(1B)-S(1B) | 110.2(5)
C(11)-Co(2)-C(12) | 36.67(9) C(2)-C(1')-C(6)) 122.009)
C(21)-Co(2)-Co(1) | 91.25(7) C(2)-C(1')-C(6)) 122.009)
C(9)-Co(2)-Co(1) 86.10(7) C(2")-C(1)-C(7") 119.9(8)
C(14)-Co(2)-Co(1) | 106.92(7) C(6')-C(1')-C(7") 118.1(8)
C(10)-Co(2)-Co(1) | 97.24(7) C(1)-C(2)-C(3") 120.6(8)
C(13)-Co(2)-Co(1) | 143.97(7) C(4)-C(3)-C(2") 119.6(7)
C(11)-Co(2)-Co(1) | 129.16(7) C(3)-C(4)-C(5" 120.1(8)
C(12)-Co(2)-Co(1) | 164.09(7) C(4)-C(5)-C(6") 121.4(9)
C(1)-N(1)-C(9) 116.8(2) C(1)-C(6)-C(5" 116.3(9)




(Me»-cAAC:),Co'Cl (3)

cas
Figure S10. Molecular structure of (Mez-CAACZ)2COIC1 (3) (Me,-cAAC: = :C(CH;)(CMe;),N-2,6-iPr,CsH;) with one toluene
solvent molecules in the crystal. Anisotropic displacement parameters are depicted at the 50% probability level. The
data of 3 were collected on a twinned crystal. The twin law is -1 00 0-10 0 0.70 0.99. The fractional contribution
of the minor component refined to 0.2842.

Table S11. Crystal data and structure refinement for (3):

(Me,-cAAC:),Co'Cl (3)
Compound (Me,-cAAC: = :C(CH,)(CMe;),N-2,6-
iPr2C6H3)
Empirical formula C47 Hyo C1 Co N,
CCDC no. 969780
Molecular weight 757.43
Crystal size [mm] 0.07 x 0.05 x 0.04
Crystal system triclinic
Space group P1;
a[A] 9.683(2)
b[A] 11.794(2)
c[A] 19.932(2)
a[°] 104.34(2)
Bl°] 95.28(2)
14 105.55(2)
VIAY 2093.8(4)
Z 2
Temperature [K] 101(2)
0 [gcm‘3] 1.201
u [mml] 0.507
F (000) 820
B-area [°] 1.070 to 25.390
Reflections collected 49119
Independent reflections 7693 [R(int) = 0.0368]
Number of restraints 0
Parameters 478
R1 [I>20(D)] 0.0392,
wR2 [I>20(1)] 0.0688
R1 [all data] 0.0528
wR2 [all data] 0.0736




GooF

Largest diff. peak / hole [e- A™]

1.065
0.298 and -0.334

Table S12: Bond lengths [A] and angles [°] for (3):

Co(1)-C(1) 1.920(2) C(5)-C(2)-C(1) 113.43(19)
Co(1)-C(21) 1.932(2) C(6)-C(2)-C(1) 107.0(2)
Co(1)-CI(1) 2.2413(9) C(3)-C(2)-C(1) 104.18(19)
N(1)-C(1) 1.335(3) C(4)-C(3)-C(2) 106.29(19)
N(1)-C(9) 1.461(3) C(7)-C(4)-C(8) 106.8(2)
N(1)-C(@) 1.531(3) C(7)-C(4)-N(1) 112.42)
N(Q2)-C21) 1.333(3) C(8)-C(4)-N(1) 112.0(2)
N(2)-C(29) 1.455(3) C(7)-C(4)-C(3) 112.0(2)
N(2)-C(24) 1.530(3) C(8)-C(4)-C(3) 113.6(2)
C(1)-C(2) 1.541(3) N(1)-C(4)-C(3) 100.20(17)
C(2)-C(5) 1.529(3) C(10)-C(9)-C(14) | 120.9(2)
C(2)-C(6) 1.536(4) C(10)-C(9)-N(1) 119.1(2)
C(2)-C(3) 1.536(3) C(14)-C(9)-N(1) 119.9(2)
C(3)-C(4) 1.534(3) C(11)-C(10)-C(9) | 1182(2)
C(4)-C(7) 1.519(4) C(11)-C(10)-C(15) | 117.1(2)
C(4)-C(3) 1.531(3) C(9)-C(10)-C(15) | 124.6(2)
C(9)-C(10) 1.406(3) C(12)-C(11)-C(10) | 121.4(2)
C(9)-C(14) 1.407(3) C(13)-C(12)-C(11) | 119.3(2)
C(10)-C(11) 1.402(4) C(12)-C(13)-C(14) | 122.13)
C(10)-C(15) 1.522(3) C(13)-C(14)-C(9) | 118.0(2)
C(11)-C(12) 1.380(4) C(13)-C(14)-C(18) | 118.0(2)
C(12)-C(13) 1.377(4) C(9)-C(14)-C(18) | 123.9(2)
C(13)-C(14) 1.391(4) C(10)-C(15)-C(17) | 110.8(2)
C(14)-C(18) 1.521(4) C(10)-C(15)-C(16) | 111.8(2)
C(15)-C(17) 1.536(3) C(17)-C(15)-C(16) | 109.1(2)
C(15)-C(16) 1.537(3) C(14)-C(18)-C(19) | 111.9(2)
C(18)-C(19) 1.531(3) C(14)-C(18)-C(20) | 111.9(2)
C(18)-C(20) 1.534(4) C(19)-C(18)-C(20) | 109.1(2)
C(21)-C(22) 1.539(3) N(2)-C(21)-C(22) | 106.64(19)
C(22)-C(23) 1.533(3) N(2)-C(21)-Co(1) | 137.39(18)
C(22)-C(26) 1.533(3) C(22)-C(21)-Co(1) | 115.54(16)
C(22)-C(25) 1.540(3) C(23)-C(22)-C(26) | 113.4(2)
C(23)-C(24) 1.531(3) C(23)-C(22)-C(21) | 104.06(19)
C(24)-C(27) 1.518(3) C(26)-C(22)-C(21) | 112.83(19)
C(24)-C(28) 1.536(3) C(23)-C(22)-C(25) | 111.91(19)
C(29)-C(34) 1.412(3) C(26)-C(22)-C(25) | 107.0(2)
C(29)-C(30) 1.416(3) C(21)-C(22)-C(25) | 107.63(19)
C(30)-C(31) 1.391(3) C(24)-C(23)-C(22) | 106.27(19)
C(30)-C(35) 1.522(3) C27)-C24)NQ2) |113.02)
C(31)-C(32) 1.377(3) C(27)-C(24)-C(23) | 111.7(2)
C(32)-C(33) 1.382(3) N(2)-C(24)-C(23) | 100.00(18)
C(33)-C(34) 1.395(3) C(27)-C(24)-C(28) | 107.5(2)
C(34)-C(38) 1.516(3) N(2)-C(24)-C(28) | 110.89(19)
C(35)-C(37) 1.532(3) C(23)-C(24)-C(28) | 113.8(2)
C(35)-C(36) 1.534(3) C(34)-C(29)-C(30) | 120.5(2)
C(38)-C(40) 1.531(3) C(34)-C29)-N(2) | 1202(2)
C(38)-C(39) 1.535(3) C(30)-C29)-N(2) | 119.4(2)




C(41)-C(42) 1.388(4) C(31)-C(30)-C(29) | 118.1(2)
C(41)-C(46) 1.402(4) C(31)-C(30)-C(35) | 117.4(2)
C(41)-C(47) 1.508(4) C(29)-C(30)-C(35) | 124.5(2)
C(42)-C(43) 1.380(4) C(32)-C31)-C(30) | 122.1(2)
C(43)-C(44) 1.385(4) C(31)-C(32)-C(33) | 119.3(2)
C(44)-C(45) 1.382(4) C(32)-C(33)-C(34) | 121.6(2)
C(45)-C(46) 1.390(4) C(33)-C(34)-C(29) | 118.4(2)
C(33)-C(34)-C(38) | 117.4(2)
C(1)-Co(1)-C(21) | 122.33(10) C(29)-C(34)-C(38) | 124.1(2)
C(1)-Co()-CI(1) | 119.97(7) C(30)-C(35)-C(37) | 111.5(2)
C(21)-Co(1)-CI(1) | 117.66(7) C(30)-C(35)-C(36) | 110.95(19)
C(1)-N(1)-C(9) 121.95(19) C(37)-C(35)-C(36) | 108.6(2)
C(1)-N(1)-C(4) 116.30(19) C(34)-C(38)-C(40) | 110.6(2)
C(9)-N(1)-C(4) 121.55(18) C(34)-C(38)-C(39) | 112.0(2)
C(21)-N(2)-C(29) | 122.98(19) C(40)-C(38)-C(39) | 108.9(2)
C(21)-N(2)-C(24) | 116.15(19) C(42)-C(41)-C(46) | 117.9(2)
C(29)-N(2)-C(24) | 120.52(18) C(42)-C(41)-C(47) | 120.9(2)
N(1)-C(1)-C(2) 106.52(19) C(46)-C(41)-C(47) | 121.3(2)
N(1)-C(1)-Co(1) 136.66(18) C(43)-C(42)-C(41) | 121.4(2)
C(2)-C(1)-Co(1) 116.34(16) C(42)-C(43)-C(44) | 120.4(3)
C(5)-C(2)-C(6) 107.9(2) C(45)-C(44)-C(43) | 119.2(2)
C(5)-C(2)-C(3) 112.4(2) C(44)-C(45)-C(46) | 120.42)
C(6)-C(2)-C(3) 111.90(19) C(45)-C(46)-C(41) | 120.6(2)

(S7) A superposition image of 2 and 2" OTf

(S8). Theoretical investigation on 2 and 2 "OTf

Geometry optimisations without symmetry constraints were carried out with the Gaussian 09
optimisersw in conjunction with Turbomole 6.45" energies and gradients at the B3LYP®'? level of theory

513 and the resolution-of-identity (RI) approximation.>'* Stationary points were

using def2-SVP basis sets
characterized by calculating the Hessian matrix analytically. The AIM analyses were carried out with the
program package AIMAIIP" using a B3LYP/def2-SVP wave function created with Turbomole. The

EDA-NOCYV calculation was carried out at BP86°'®/TZVP"*!” using the program package ADF.5'®



Figure S11. Shape of the HOMO-1 of 2.

Table S13. EDA-NOVC calculation of 2 using the fragments which are shown in Figure 3. Energy values in kcal/mol.

AE,., 11954
AEpquii 429.1

AEus -395.4 (63.6%)
AE. -229.0 (26.7%)
AEqs(1) 71,5 (31.2%)
AEon(2) -42.9 (18.7%)
AEo(3) -39.3 (17.2%)
AEos(4) 47.7 (20.8%)
AE... 27.7 (12.1%)

Table S14: Calculated coordinates [A] and energies [hartree] of 2 and 2™

Compound 2

Energy =-4433.726183189 hartrees

Co 1.9618573 7.0549720 9.6286094
Co 3.1287601 8.7625131 11.1808897
2.5097394 9.5105734 8.2644743
3.5021804 6.0789834 12.1030467
24942311 102727370 6.9639302
1.2181172 9.6900891 6.3335219
1.2721834 9.6667874 5.2341365
0.3610522 10.3306613 6.5971866
1.0210910 8.2769978 6.9522873
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1.8245590
3.7234150
3.8970504
4.6381424
3.5555313
2.4196554
2.4219265
3.2846458
1.5062998
1.5197361
1.2953899
2.6048611
1.0176135
-0.4819712
-1.0496074
-0.8771546
-0.6818795
2.9829493
1.9770747
2.3579177
1.6139646
3.7005729
3.9847026
4.6821710
5.7155256
43653148
0.5463415
0.4601974
-0.5293369
-1.5309441
-0.5293643
-0.3562320
0.2711954
0.2293011
-0.7000346
1.0482802
5.5040323
5.0545503
6.2533618
7.0106908
6.7755287
5.5749533
6.5019649
5.9791238
7.1040514
7.2071317
4.1675259
4.1589256
5.0141027
3.2470173
4.1325389
3.5571374
3.3978472
2.3890196
3.9394140
3.3063071
5.6182297
5.6553800
6.1284020
6.1904252
5.5429168
6.2451048

8.3310886
9.9549298
8.8734607
10.4218791
10.3503494
11.7908312
12.2872444
12.1687643
12.0970197
7.1776544
6.1754047
7.2298941
7.2769737
8.0575905
8.1392687
8.8107471
7.0701249
10.0124886
10.5211713
10.8166587
11.1784891
10.6849966
10.9135953
10.2591249
10.1741463
9.9114124
10.8538718
10.6151157
10.0329283
10.2959072
10.2227571
8.9612139
12.3635029
12.6543411
12.6282001
12.9802086
9.5348647
9.0404132
10.7953660
10.5407530
11.2793890
11.5456178
8.5438315
7.6805963
9.0109221
8.1826429
5.1556850
6.0561697
5.8542270
5.8533147
7.5245983
7.4141178
3.8466793
4.0168736
3.2154891
3.2770345
4.8095355
4.1062546
4.3299371
5.7060287
8.1513738
7.6567685

8.2915695
6.0829684
5.9997355
6.4671138
5.0680941
7.1612212
6.1776068
7.7277343
7.6867586
5.9894933
6.3746667
5.8182453
5.0120201
7.2205871
6.2766479
7.9189084
7.6547485
9.5240723
10.4372864
11.7596456
12.4727955
12.1619190
13.1905159
11.2486640
11.5866944
9.9118920
10.0083493
8.9414420
10.7289659
10.3479427
11.8148881
10.5679040
10.1683995
11.2308417
9.7172718
9.6904485
8.9734536
8.1023849
8.4947408
7.7341642
9.3370271
8.0611368
9.5946156
10.0279056
10.3912310
8.8285161
13.0917621
14.3384552
15.0018542
14.9230288
13.8270050
12.3782932
13.2995592
13.6962784
14.0222105
12.3619824
12.6870381
11.8465673
13.5379769
12.4119559
13.8733489
13.1864220
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5.9560584
5.5176700
3.1932097
3.1395041
3.5523835
2.1687610
2.6337280
3.1425966
2.1898814
2.5384120
0.8096198
0.1137817
0.3215383
-0.7551945
1.2083814
4.6087590
5.1994554
5.0747929
4.6333140
6.1692815
4.7979198
4.8909484
4.3645209
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(S9). Mass spectrum of 2

Figure S12. Mass spectrum (Electron Ionization) of compound 2.
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