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1. General Considerations.

Unless specified otherwise, all manipulations were performed under an inert
atmosphere using standard Schlenk or glovebox techniques. Glassware was oven dried
before use. Pentane, toluene, tetrahydrofuran (THF), 1,2-dimethoxyethane (DME) were
dried using a GlassContours drying column. Benzene-ds (Cambridge Isotopes) was
dried over sodium-benzophenone ketyl and distilled or vacuum transferred and stored
over 4 A molecular sieves. FeCl; 98% (anhydrous) was purchased from Acros
Organics, and used as received.

NMR spectra were obtained on Varian Mercury Broad Band 300 MHz, or Varian
Mercury 300 MHz spectrometers. Chemical shifts are reported in & (ppm). For 'H
NMR spectra the solvent resonance was referenced as an internal reference. The
baseline was corrected manually. Elemental analyses were performed at Complete
Analysis Laboratory Inc., Parsippany, New Jersey.

EPR measurements were conducted using a Bruker Elexsys-500 spectrometer at
the X-band microwave frequency at ~9.6 Ghz at 10 K. The microwave frequency was
measured with a built-in digital counter, and the magnetic field was calibrated using
2,2-diphenyl-1-picrylhydrazyl (DPPH; g = 2.0037). The temperature was controlled

using an Oxford Instruments cryostat, to accuracy within £ 0.1 K. Modulation

amplitude and microwave power were optimized for high signal-to-noise ratio and
narrow peaks.
Cyclic voltammetry was performed under a nitrogen atmosphere using a standard

three-electrode setup. A glassy carbon electrode (3 mm diameter) was used as a
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working electrode, a platinum wire as counter electrode, and Ag/AgCl as reference
electrode. The measurements were made in 0.1 M BusNPFg acetonitrile solution, and a
10 mM ferrocene solution was used as external reference. BuysNPF¢ 99.0% was
purchased from Sigma-Aldrich, and used as received. Electrodes were purchased from
either BASi, Inc. or CH Instruments, Inc. Potential sweeps were controlled by a
Princeton Applied Research Versastat II potentiostat.

Variable-temperature dc and ac magnetic susceptibility data was collected in the
2.0 — 300.0 K range using a Quantum Design MPMS-XL SQUID magnetometer
equipped with a 7 T dc magnet in an applied field of 100 G. The microcrystalline
samples were restrained in eicosane to prevent torquing. Diamagnetic corrections using
Pascal's constants were applied to the observed susceptibilities to obtain the molar

paramagnetic susceptibility (ym).
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2. X-ray crystallography of 1

Figure S1. Molecular structure of 1. Ellipsoids drawn at the 50 % probability level.
Arene and methyl group hydrogen atoms and solvent molecules were removed for clarity.
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X-ray Experimental for 1.

X-Ray Intensity data were collected at 100 K on a Bruker DUO diffractometer

using MoKa radiation (A = 0.71073 A) and an APEXII CCD area detector.
Raw data frames were read by program SAINT and integrated using 3D profiling
algorithms. The resulting data were reduced to produce hkl reflections and their
intensities and estimated standard deviations. The data were corrected for Lorentz and
polarization effects and numerical absorption corrections were applied based on indexed
and measured faces.

The structure was solved and refined in SHELXTL6.1, using full-matrix least-
squares refinement. The non-H atoms were refined with anisotropic thermal parameters
and all of the H atoms were calculated in idealized positions and refined riding on their
parent atoms. In addition to the molecules, the asymmetric unit contains a half pentane
solvent molecule located on an inversion center. Both hydroxyl protons and the hydrogen
on N1 were obtained from a Difference Fourier map and refined freely. All three protons
are involved in intra and intermolecular hydrogen bonding. In the final cycle of
refinement, 31270 reflections (of which 4539 are observed with 1 > 2¢(I)) were used to
refine 352 parameters and the resulting R;, wR, and S (goodness of fit) were 3.48%,
8.77% and 0.941, respectively. The refinement was carried out by minimizing the wR,
function using F? rather than F values. R, is calculated to provide a reference to the

conventional R value but its function is not minimized.

S6



Table S1. Crystal data and structure refinement for 1.

Identification code pascl5

Empirical formula Cya 50H 15F12NO,

Formula weight 562.38

Temperature 1002) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P2,/n

Unit cell dimensions a=11.3214(5) A o =90°.
b=18.4917(8) A B=111.883(1)°.
c=11.9749(5) A v =90°.

Volume 2326.33(17) A3

Z 4

Density (calculated) 1.606 Mg/m3

Absorption coefficient 0.167 mm™!

F(000) 1136

Crystal size 0.37x0.11 x 0.11 mm3

Theta range for data collection 2.11 to 27.50°.

Index ranges -14<h<14, -24<k<24, -15<I<12

Reflections collected 31270

Independent reflections 5291 [R(int) = 0.0187]

Completeness to theta = 27.50° 99.2 %

Absorption correction Integration

Max. and min. transmission 0.9825 and 0.9407

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 5291/07/352

Goodness-of-fit on F2 0.941

Final R indices [I>2sigma(I)] R1=0.0348, wR2 = 0.0877 [4539]

R indices (all data) R1=0.0426, wR2 =0.0930

Largest diff. peak and hole 0.446 and -0.227 e.A"3

R1=X(|[Fol - [Fcl) / Z[Fol

WR2 = [E[W(Fo? - Fe?)?] / S[w(Fo?) 1] 2

S = [Z[w(Fo? - Fe?)?] / (n-p)) 2

w= l/[cz(F02)+(m*p)2+n*p], p= [max(F02,0)+ 2% Fcz]/3, m & n are constants.
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Table S2. Atomic coordinates (x 104) and equivalent isotropic dispacement parameters
(A%x 10%) for 1. U(eq) is defined as one third of the trace of the orthogonalized Ui tensor.

Atom X y Z U(eq)
Fl1 5452(1) 4053(1) -2931(1) 28(1)
F2 5671(1) 2957(1) -3404(1) 29(1)
F3 6913(1) 3780(1) -3607(1) 28(1)
F4 9159(1) 3338(1) -1970(1) 30(1)
F5 8029(1) 2374(1) -2272(1) 31(1)
F6 9052(1) 2745(1) -465(1) 31(1)
F7 7547(1) 2035(1) 1574(1) 29(1)
F8 6665(1) 1829(1) 2853(1) 31(1)
F9 8598(1) 1487(1) 3236(1) 32(1)
F10 7961(1) 2327(1) 5109(1) 32(1)
F11 9866(1) 2358(1) 5133(1) 32(1)
F12 8926(1) 3347(1) 5231(1) 30(1)
01 6505(1) 2971(1) -1122(1) 21(1)
02 9303(1) 2960(1) 3032(1) 20(1)
N1 7647(1) 3556(1) 970(1) 19(1)
Cl 7222(1) 3408(1) -1591(1) 16(1)
C2 7705(1) 4112(1) -884(1) 16(1)
C3 7867(1) 4172(1) 327(1) 18(1)
C4 8283(1) 4827(1) 930(1) 24(1)
Cs 8548(1) 5409(1) 351(2) 26(1)
C6 8436(1) 5358(1) -842(1) 22(1)
C7 8025(1) 4707(1) -1441(1) 18(1)
C8 8378(1) 2963(1) -1588(1) 21(1)
C9 6309(1) 3554(1) -2900(1) 20(1)
Cl10 8743(2) 5995(1) -1467(2) 32(1)
Cl1 8253(1) 2761(1) 3321(1) 18(1)
Cl2 7184(1) 3321(1) 2817(1) 18(1)
C13 6946(1) 3684(1) 1724(1) 18(1)
Cl4 5913(1) 4160(1) 1300(1) 23(1)
Cl15 5151(1) 4296(1) 1941(1) 23(1)
Cl6 5376(1) 3952(1) 3034(1) 21(1)
C17 6373(1) 3458(1) 3434(1) 20(1)
C18 7755(1) 2016(1) 2748(1) 23(1)
C19 8743(1) 2698(1) 4716(1) 24(1)
C20 4603(1) 4128(1) 3784(1) 24(1)
C21 2229(4) 4528(2) 4978(4) 37(1)
C22 1389(3) 4763(2) 5653(3) 28(1)
C23 40(3) 4917(2) 4821(3) 25(1)
C24 -805(3) 5156(2) 5496(3) 34(1)
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C25 -2187(4) 5279(3) 4662(4) 46(1)
Table S3. Bond lengths (A) for 1.
Bond Length (A) Bond Length (A)
F1-C9 1.3288(17) C2-C3 1.3966(19)
F2-C9 1.3345(16) C2-C7 1.4015(19)
F3-C9 1.3385(17) C3-C4 1.3976(19)
F4-C8 1.3307(17) C4-C5 1.372(2)
F5-C8 1.3316(15) C5-Co6 1.389(2)
F6-C8 1.3371(17) C6-C7 1.3904(19)
F7-C18 1.3366(17) C6-C10 1.504(2)
F8-C18 1.3311(17) C11-C12 1.5354(18)
F9-C18 1.3390(16) C11-C18 1.5484(19)
F10-C19 1.3371(18) C11-C19 1.556(2)
F11-C19 1.3374(16) C12-C17 1.3990(19)
F12-C19 1.3306(18) C12-C13 1.4049(19)
01-Cl 1.4019(16) C13-C14 1.4001(19)
O1-H2 0.83(2) C14-C15 1.376(2)
02-Cl11 1.4059(16) C15-Cl6 1.391(2)
02-H3 0.80(2) Cl16-C17 1.3908(19)
N1-C13 1.4256(17) C16-C20 1.5049(19)
NI1-C3 1.4480(18) C21-C22 1.523(5)
NI1-HI 0.837(19) C22-C23 1.507(5)
C1-C2 1.5379(17) C23-C24 1.530(4)
C1-C8 1.5459(19) C24-C25 1.527(5)
C1-C9 1.5460(18)
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Table S4. Bond angles (°) for 1.

Bond Angle (°) Bond Angle (°)

C1-O1-H2 107.7(16) F3-C9-C1 112.94(11)
C11-02-H3 109.0(15) 02-C11-C12 110.00(11)
C13-N1-C3 116.90(11) 02-C11-C18 108.99(11)
C13-N1-H1 111.6(12) C12-C11-C18 108.83(11)
C3-N1-H1 111.8(12) 02-C11-C19 106.72(11)
0O1-C1-C2 114.07(11) C17-C12-Cl11 119.37(12)
O1-C1-C8 107.96(11) C13-C12-Cl11 122.50(12)
C2-C1-C8 108.77(10) C14-C13-C12 118.82(12)
O1-C1-C9 103.82(10) C14-C13-N1 117.50(12)
C2-C1-C9 112.13(10) C12-C13-N1 123.53(12)
C8-C1-C9 109.93(11) C15-C14-C13 121.72(13)
C3-C2-C7 118.33(12) C14-C15-Cl16 120.57(13)
C3-C2-C1 121.40(12) C17-C16-C15 117.71(13)
C7-C2-C1 120.25(12) C17-C16-C20 120.96(13)
C2-C3-C4 119.56(13) C15-C16-C20 121.29(13)
C2-C3-N1 120.50(12) C16-C17-C12 123.03(13)
C4-C3-N1 119.90(13) F8-C18-F7 107.42(12)
C5-C4-C3 120.90(14) F8-C18-F9 107.68(12)
C4-C5-Co6 120.84(13) F7-C18-F9 107.17(12)
C5-C6-C7 118.28(13) F8-C18-Cl11 112.77(11)
C5-C6-C10 120.64(13) F7-C18-Cl11 109.61(11)
C7-C6-C10 121.09(14) F9-C18-Cl11 111.95(12)
C6-C7-C2 122.00(13) F12-C19-F10 108.02(12)
F4-C8-F5 107.34(12) F12-C19-F11 106.81(12)
F4-C8-F6 107.42(11) F10-C19-F11 106.79(12)
F5-C8-F6 107.39(11) F12-C19-C11 111.22(12)
F4-C8-C1 113.13(11) F10-C19-C11 113.50(12)
F5-C8-Cl1 112.14(11) F11-C19-C11 110.19(11)
F6-C8-Cl1 109.16(11) C23-C22-C21 112.4(3)

F1-C9-F2 107.18(11) C22-C23-C24 112.6(3)

F1-C9-F3 107.80(11) C25-C24-C23 112.8(3)

F2-C9-F3 106.79(11) C12-C11-C19 112.71(11)
F1-C9-C1 110.81(11) C18-C11-C19 109.52(12)
F2-C9-C1 111.04(11) C17-C12-C13 118.07(12)
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Table S5. Anisotropic displacement parameters (Azx 103) for 1. The anisotropic
displacement factor exponent takes the form: -272[h2 a*2ULll + .. + 2 hka* b* U12].

Atom Un Uy Uss Uz Uss Uiz
Fl 21(1) 29(1) 25(1) 2(1) J1(1) 4(1)
F2 32(1) 28(1) 18(1) -4(1) -1(1) -12(1)
F3 32(1) 34(1) 16(1) 1(1) 8(1) 8(1)
F4 24(1) 28(1) 40(1) 8(1) 16(1) -1(1)
F5 37(1) 20(1) 32(1) -13(1) 7(1) 1(1)
F6 31(1) 26(1) 25(1) 2(1) 2(1) 1(1)
F7 39(1) 24(1) 25(1) 9(1) 11(1) -4(1)
F8 28(1) 26(1) 43(1) o(1) 17(1) -4(1)
F9 34(1) 19(1) 43(1) 21) 14(1) 8(1)
F10 35(1) 38(1) 26(1) 121) 17(1) 1(1)
F11 27(1) 43(1) 23(1) 8(1) 6(1) 18(1)
F12 33(1) 35(1) 18(1) -5(1) 3(1) 8(1)
01 26(1) 21(1) 16(1) -1(1) 6(1) -8(1)
02 17(1) 20(1) 21(1) 21) 6(1) 4(1)
NI 20(1) 22(1) 15(1) 0(1) 6(1) 5(1)
Cl 18(1) 14(1) 14(1) -1(1) 41) 2(1)
2 12(1) 14(1) 17(1) 2(1) 21) 21)
3 15(1) 19(1) 19(1) 2(1) 4(1) 21)
C4 22(1) 27(1) 23(1) 11(1) 6(1) 0(1)
Cs 19(1) 19(1) 38(1) -14(1) 7(1) 2(1)
C6 13(1) 16(1) 34(1) 2(1) 4(1) 21)
c7 14(1) 17(1) 22(1) o1) 3(1) 1(1)
C8 24(1) 16(1) 20(1) -5(1) 4(1) 1(1)
9 22(1) 20(1) 16(1) -1(1) 3(1) -4(1)
C10 23(1) 16(1) 50(1) 3(1) 5(1) 2(1)
Cll 18(1) 19(1) 16(1) o1) 6(1) 4(1)
c12 17(1) 18(1) 15(1) 2(1) 2(1) 3(1)
C13 18(1) 21(1) 15(1) 4(1) 5(1) 1(1)
Cl4 23(1) 26(1) 16(1) 3(1) 4(1) 6(1)
Cls 20(1) 26(1) 21(1) 1(1) 4(1) 8(1)
16 19(1) 23(1) 19(1) 3(1) 6(1) 3(1)
c17 21(1) 22(1) 15(1) -131) 6(1) 2(1)
18 24(1) 19(1) 27(1) o1) 1(1) 3(1)
C19 24(1) 28(1) 19(1) 3(1) 7(1) 10(1)
€20 23(1) 28(1) 23(1) o1) 9(1) 7(1)
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Table S6. Hydrogen bonds for 1 (A and °).

D-H..A d(D-H) d(H...A) d(D...A) <(DHA)
NI-HI...02 0.837(19) 2.038(19) 2.7160(16) 137.6(16)
O1-H2..N1 0.83(2) 1.82(2) 2.5892(16) 153(2)
02-H3..01#1 0.80(2) 2.10Q2) 2.8850(14) 169(2)

Symmetry transformations used to generate equivalent atoms:

#1 x+1/2,-y+1/2,z+1/2
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3. Synthesis of 3.

FsC FsC

~CFs 1CFs  rhE
OH 1 ?ETL\i‘—-THF
FeCls + NH +3 N THR.2h N—Fell_ }
OH —Si" ST - 3((CHg)Si)NH l ]
/ | ! - LiCl ~O\Li
“CF “CF; N\'THF
CFy ° CFs ° Mrpr
1 3

Figure S2. Synthesis of 3.
Proligand 1 (1.000 g, 1.889 mmol) was dissolved in THF (1 mL) and three equivalents

of ((CH3)3S1),NLi, 97 % (0.978 g, 5.669 mmol) in THF (2 mL) were added dropwise to
generate the trianionic [CF3-ONO]* species in situ. This solution was slowly added to a
THF (2 mL) solution of FeCls, 98 % (0.313 g, 1.891 mmol), yielding a blue solution and
a significant amount of precipitated LiCl. After stirring the solution for 2 hours at room
temperature and filtering the inorganic precipitate, the solvent was evaporated under
reduced pressure. The resulting blue powder was dissolved in toluene, which produced a
green solution, stirred for one hour, and filtered to remove the remaining inorganic salts.
The solvent was evaporated under reduced pressure. The residue was extracted with THF
and an equal amount of pentane was added. Cooling this solution at -35°C overnight
yielded green crystals (needle shaped) that were isolated and dried under vacuum (1.316
g, 72.9 %). "H-NMR (C¢Ds, 300 MHz, 25 °C) & (ppm): 136.04 (vi,, = 360 Hz), 75.55 (vi,2
= 480 Hz), 16.52 (vi» = 960 Hz), 5.17 (vi2, = 360 Hz), and -148.95 (vi» = 240 Hz).
Elemental analysis calcd. (%) for C;3¢Hs4CloF2FeLi;NOg (955.35 g/mol): C 45.26, H

4.64, and N 1.47; found: C 45.17, H4.65, and N 1.42.
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4. X-ray crystallography of 3

Figure S4. Molecular structure of 2. Ellipsoids drawn at the 50 % probability level.
Hydrogen atoms are omitted for clarity.
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X-ray Experimental for 3.

X-Ray Intensity data were collected at 100 K on a Bruker SMART diffractometer

using MoKa radiation (A = 0.71073 A) and an APEXII CCD area detector.
Raw data frames were read by program SAINT and integrated using 3D profiling
algorithms. The resulting data were reduced to produce hkl reflections and their
intensities and estimated standard deviations. The data were corrected for Lorentz and
polarization effects and numerical absorption corrections were applied based on indexed
and measured faces.

The structure was solved and refined in SHELXTL6.1, using full-matrix least-
squares refinement. The non-H atoms were refined with anisotropic thermal parameters
and all of the H atoms were calculated in idealized positions and refined riding on their
parent atoms. The asymmetric unit consists of the Fe complex, one pentane solvent
molecule in a general position and a half toluene solvent molecule (located on a 2-fold
rotation symmetry). The solvent molecules were disordered and could not be modeled
properly, thus program SQUEEZE, a part of the PLATON package of crystallographic
software, was used to calculate the solvent disorder area and remove its contribution to
the overall intensity data. In the final cycle of refinement, 11200 reflections (of which
4907 are observed with I > 2 (I)) were used to refine 541 parameters and the resulting
R, wR, and S (goodness of fit) were 6.79%, 17.50% and 0.856, respectively. The
refinement was carried out by minimizing the wR, function using F* rather than F values.
R, is calculated to provide a reference to the conventional R value but its function is not

minimized.
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Table S7. Crystal data and structure refinement for 3.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 27.50°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Largest diff. peak and hole

pasc3

C3¢Hy4CLLF,FeLi,NOg

955.35

100(2) K

0.71073 A

Monoclinic

C2/c

a=31.4792) A a=90°.

b=12.6762(10) A B=117.561(4)°.

c=27.582(2) A ¥ = 90°.
9757.1(13) A3

8

1.301 Mg/m3

0.502 mm!

3912

0.30 x 0.06 x 0.05 mm3

1.63 to 27.50°.

-40<h<40, -16<k<16, -35<I<35
77038

11200 [R(int) = 0.1505]

100.0 %

Numerical

0.9763 and 0.8639

Full-matrix least-squares on F2
11200/ 0/ 541

0.856

R1=0.0679, wR2 =0.1750 [4907]
R1=0.1454, wR2 =0.1975

1.952 and -0.611 e.A-3

RI=X(|[Fo| - [Fell) / Z[Fol

WR2 = [E[W(FoZ - Fc2)2] / S[w(Fo2)2]])1/2

S = [Z[W(Fo? - F¢2)2] / (n-p)] /2

w= 1/[02(Fo2)+H(m*p)+n*p], p = [max(FoZ,0)+ 2* Fc2]/3, m & n are constants.
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Table S8. Atomic coordinates (x 104) and equivalent isotropic dispacement parameters
(A%x 10%) for 3. U(eq) is defined as one third of the trace of the orthogonalized Ui tensor.

Atom X M Z U(eq)
Fel 3469(1) 1483(1) 3844(1) 28(1)
Cl1 2962(1) 2499(1) 3108(1) 9(1)

Cl12 3976(1) 573(1) 3532(1) 41(1)
F1 4915(1) 2861(3) 5077(1) 57(1)
F2 4424(1) 2037(3) 5279(1) 55(1)
F3 4585(1) 3665(3) 5504(1) 68(1)
F4 4540(1) 3966(2) 4133(1) 49(1)
F5 3851(1) 4669(2) 3900(1) 49(1)
F6 4447(1) 5011(3) 4688(2) 60(1)
F7 2375(1) 1298(2) 3704(1) 45(1)
F8 2062(1) -100(3) 3843(1) 47(1)
F9 2121(1) 68(3) 3098(1) 50(1)
F10 2683(1) -1583(2) 3234(1) 40(1)
F11 3188(1) -1998(2) 4059(1) 38(1)
F12 2432(1) -1944(2) 3821(1) 44(1)
Lil 4405(3) 2228(7) 3822(4) 39(2)
Li2 3314(3) -623(8) 3206(4) 47(3)
0Ol 4019(1) 2466(3) 4182(1) 34(1)
02 3143(1) 104(3) 3705(1) 29(1)
03 4356(1) 2804(3) 3147(1) 43(1)
04 5051(1) 1680(3) 4171(2) 49(1)
05 3642(1) -1974(3) 3270(2) 45(1)
06 2952(1) -442(3) 2433(1) 47(1)
N1 3359(1) 1658(3) 4471(2) 29(1)
Cl 4086(2) 3275(4) 4554(2) 31(1)
C2 3645(2) 3514(4) 4650(2) 28(1)
(OX] 3335(2) 2709(4) 4636(2) 27(1)
C4 2956(2) 2985(4) 4757(2) 33(1)
C5 2900(2) 3985(4) 4895(2) 37(1)
C6 3212(2) 4778(4) 4919(2) 36(1)
C7 3577(2) 4520(4) 4797(2) 36(1)
C8 4502(2) 2957(5) 5100(2) 46(2)
C9 4231(2) 4231(5) 4324(2) 44(2)
C10 3149(2) 5906(4) 5065(3) 53(2)
Cll1 2852(2) -273(4) 3924(2) 29(1)
Cl12 3061(2) -112(4) 4537(2) 27(1)
CI13 3294(2) 852(4) 4779(2) 29(1)
Cl4 3493(2) 948(4) 5349(2) 33(1)
CI5 3463(2) 170(4) 5677(2) 36(1)
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Cl6
Cl17
CI18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36

3230(2)
3033(2)
2354(2)
2787(2)
3207(2)
3950(2)
3719(2)
4144(3)
4531(2)
5183(2)
5704(2)
5810(2)
5474(2)
4124(2)
4237(2)
3759(2)
3407(2)
2515(2)
2454(3)
2739(3)
3135(3)

779(4)
-881(4)
251(4)
-1454(4)
-1658(4)
3373(5)
2686(6)
2092(7)
2188(6)
836(5)
975(5)
2100(5)
2258(6)
-2250(6)
-3200(5)
-3566(5)
-2956(5)
131(5)
313(7)
-460(7)
-689(7)

5450(2)
4888(2)
3644(2)
3762(2)
5801(2)
2762(2)
2272(3)
2271(3)
2834(2)
4563(3)
4952(3)
4853(3)
4260(3)
3597(3)
3368(3)
2915(3)
3026(3)
2151(2)
1588(3)
1506(3)
2051(3)

31(1)
32(1)
35(1)
34(1)
45(2)
48(2)
70(2)
98(3)
65(2)
64(2)
54(2)
60(2)
65(2)
76(2)
61(2)
68(2)
62(2)
44(2)
77(2)
83(2)
87(3)
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Table S9. Bond lengths (A) for 3.

Bond Length (A) Bond Length (A)
Fel-N1 1.926(4) 06-C33 1.426(6)
Fel-02 1.973(3) 06-C36 1.449(7)
Fel-Ol 1.980(3) NI-C13 1.403(6)
Fel-Cll1 2.3100(11) N1-C3 1.421(6)
Fel-CI2 2.4252(15) C1-C8 1.523(7)
Fel-Li2 3.110(9) C1-C9 1.531(7)
Fel-Lil 3.122(8) C1-C2 1.558(7)
CI2-Li2 2.391(10) C2-C7 1.384(7)
CI2-Lil 2.423(9) C2-C3 1.401(6)
F1-C8 1.338(6) C3-C4 1.422(7)
F2-C8 1.333(7) C4-C5 1.358(7)
F3-C8 1.357(7) C5-C6 1.388(7)
F4-C9 1.348(6) C6-C7 1.377(7)
F4-Lil 2.331(10) C6-C10 1.524(7)
F5-C9 1.346(7) C11-C12 1.519(7)
F6-C9 1.348(6) C11-C18 1.542(7)
F7-C18 1.334(6) C11-C19 1.549(7)
F8-C18 1.346(6) C12-C17 1.405(7)
F9-C18 1.356(6) C12-C13 1.422(7)
F10-C19 1.348(6) C13-C14 1.402(7)
F10-Li2 2362(11) C14-C15 1.372(7)
F11-C19 1.335(6) C15-Cl16 1.397(7)
F12-C19 1.351(6) C16-C17 1.384(7)
Lil1-O1 1.918(9) C16-C20 1.499(7)
Lil-O4 1.930(9) C21-C22 1.484(8)
Li1-0O3 1.937(10) C22-C23 1.535(9)
Li2-06 1.911(11) C23-C24 1.470(9)
Li2-02 1.928(11) C25-C26 1.497(8)
Li2-05 1.965(10) C26-C27 1.518(8)
01-C1 1.396(6) C27-C28 1.493(9)
02-Cl1 1.395(6) C29-C30 1.479(8)
03-C21 1.425(6) C30-C31 1.516(9)
03-C24 1.450(7) C31-C32 1.493(9)
04-C28 1.439(7) C33-C34 1.491(3)
04-C25 1.439(7) C34-C35 1.417(10)
05-C29 1.405(6) C35-C36 1.473(10)
05-C32 1.445(6)
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Table S10. Bond angles (°) for 3.

Bond Angle (°) Bond Angle (°)
N1-Fel-0O2 89.04(15) O1-C1-C8 107.5(4)
N1-Fel-O1 89.19(15) 01-C1-C9 104.5(4)
02-Fel-0O1 155.72(14) C8-C1-C9 109.6(4)
N1-Fel-CI1 112.74(12) O1-C1-C2 115.0(4)
02-Fel-Cll 103.69(10) C8-C1-C2 108.1(4)
O1-Fel-Cll1 99.31(10) C9-C1-C2 112.0(4)
N1-Fel-CI2 142.53(12) C7-C2-C3 118.6(5)
02-Fel-CI2 82.96(10) C7-C2-Cl1 120.0(4)
O1-Fel-CI2 83.8(1) C3-C2-Cl1 121.2(4)
Cl1-Fel-CI2 104.71(5) C2-C3-N1 123.5(4)
N1-Fel-Li2 124.1(2) C2-C3-C4 117.6(4)
02-Fel-Li2 36.6(2) N1-C3-C4 118.7(4)
O1-Fel-Li2 132.9(2) C5-C4-C3 121.9(5)
Cl1-Fel-Li2 96.70(18) C4-C5-Co6 120.5(5)
CI2-Fel-Li2 49.29(19) C7-C6-C5 118.0(5)
N1-Fel-Lil 123.1(2) C7-C6-C10 120.9(5)
02-Fel-Lil 132.4(2) C5-Co6-C10 121.1(5)
O1-Fel-Lil 36.1(2) C6-C7-C2 123.4(5)
Cl1-Fel-Lil 95.13(17) F2-C8-F1 106.8(5)
CI2-Fel-Lil 49.87(18) F2-C8-F3 105.9(5)
Li2-Fel-Lil 98.7(3) F1-C8-F3 106.0(4)
Li2-ClI2-Lil 158.4(3) F2-C8-C1 112.1(4)
Li2-Cl2-Fel 80.4(2) F1-C8-C1 112.8(5)
Lil-Cl2-Fel 80.2(2) F3-C8-Cl1 112.8(5)
C9-F4-Lil 109.7(3) F5-C9-F4 106.0(5)
C19-F10-Li2 100.7(4) F5-C9-F6 106.5(5)
O1-Lil1-04 124.8(5) F4-C9-F6 105.4(4)
O1-Li1-0O3 130.6(5) F5-C9-C1 111.8(4)
04-Lil1-03 102.3(4) F4-C9-C1 111.8(5)
Ol1-Lil-F4 73.3(3) F6-C9-Cl1 114.6(5)
O4-Lil-F4 100.7(4) 02-C11-C12 113.8(4)
O3-Lil-F4 85.3(4) 02-C11-C18 110.8(4)
O1-Lil-CI2 85.2(3) C12-C11-C18 108.4(4)
04-Lil-C12 98.7(4) 02-C11-C19 103.5(4)
03-Lil-CI2 103.0(4) C12-C11-C19 112.5(4)
F4-Lil1-CI2 156.7(4) C18-C11-C19 107.7(4)
Ol1-Lil-Fel 37.46(19) C17-C12-C13 117.2(5)
O4-Lil-Fel 131.8(4) C17-C12-C11 122.8(4)
0O3-Lil-Fel 118.4(4) C13-C12-C11 120.0(4)
F4-Lil-Fel 107.0(3) C14-C13-N1 120.0(4)
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Cl2-Lil-Fel
06-Li2-02
06-Li2-05
02-Li2-05
06-Li2-F10
02-Li2-F10
0O5-Li2-F10
06-Li2-CI2
02-Li2-C12
05-Li2-C12
F10-Li2-C12
06-Li2-Fel
02-Li2-Fel
0O5-Li2-Fel
F10-Li2-Fel
Cl2-Li2-Fel
C1-0O1-Lil
C1-O1-Fel
Lil-O1-Fel
C11-02-Li2
C11-O2-Fel
Li2-O2-Fel
C21-03-C24
C21-03-Lil
C24-03-Lil
C28-04-C25
C28-04-Lil
C25-04-Lil
C29-05-C32
C29-05-Li2
C32-05-Li2
C33-06-C36
C33-06-Li2
C36-06-Li2
C13-N1-C3
C13-N1-Fel
C3-N1-Fel

49.95(16)
121.4(5)
102.8(5)
131.4(6)
91.3(4)
73.0(4)
87.9(4)
108.1(5)
84.8(4)
100.9(4)
156.1(5)
112.7(4)
37.6(2)
139.4(4)
109.8(4)
50.27(18)
125.4(4)
127.7(3)
106.4(3)
126.9(4)
127.3(3)
105.7(3)
106.6(4)
123.6(4)
119.1(5)
109.0(4)
125.5(4)
121.0(4)
104.6(4)
129.9(5)
125.1(4)
108.8(4)
126.6(4)
123.5(5)
116.4(4)
126.6(3)
117.0(3)

C14-C13-C12
NI1-C13-C12
C15-C14-C13
Cl14-C15-Cl16
C17-C16-C15
C17-C16-C20
C15-C16-C20
Cl16-C17-C12
F7-C18-F8
F7-C18-F9
F8-C18-F9
F7-C18-Cl11
F8-C18-Cl11
F9-C18-Cl11
F11-C19-F10
F11-C19-F12
F10-C19-F12
F11-C19-Cl11
F10-C19-Cl11
F12-C19-Cl11
03-C21-C22
C21-C22-C23
C24-C23-C22
03-C24-C23
04-C25-C26
C25-C26-C27
C28-C27-C26
04-C28-C27
05-C29-C30
C29-C30-C31
C32-C31-C30
05-C32-C31
06-C33-C34
C35-C34-C33
C34-C35-C36
06-C36-C35

117.7(5)
122.1(5)
123.1(5)
120.3(5)
116.9(5)
121.6(5)
121.5(5)
124.7(5)
106.4(4)
106.3(4)
106.0(4)
112.6(4)
112.4(4)
112.6(4)
106.8(4)
106.7(4)
105.8(4)
111.1(4)
111.2(4)
114.7(4)
105.9(5)
103.3(5)
104.8(6)
108.4(5)
106.9(5)
104.0(5)
102.6(5)
104.5(5)
109.2(5)
105.0(5)
102.7(5)
105.9(5)
105.9(5)
105.9(6)
105.8(6)
105.4(6)

S22



Table S11. Anisotropic displacement parameters (A”x 10°) for 3. The anisotropic
displacement factor exponent takes the form: -2n2[ h2 a*2ull + .. +2 hka* b*x Ul2 ].

Atom Up Uxn Uiz Uss Uz Uiz
Fel 25(1) 26(1) 30(1) 101) 1101) 21(1)
cll 9(1) 7(1) 8(1) 2(1) 1(1) 1(1)
cn 36(1) 34(1) 60(1) 8(1) 28(1) -5(1)
F1 25(2) 91(3) 51(2) 702) 14(2) 202)
F2 40(2) 713) 50(2) 152) 17(2) 112)
F3 43(2) 105(3) 41(2) 292) 8(2) -502)
F4 54(2) 45(2) 66(2) 12(2) 43(2) -16(2)
F5 59(2) 42(2) 55(2) 8(2) 3302) 302)
F6 62(2) 53(2) 82(3) 133(2) 48(2) 32(2)
F7 32(2) 412) 56(2) 11Q2) 15Q2) 8(1)
F8 27(2) 57(2) 57(2) 12(2) 202) 3(1)
F9 352) 67(2) 31(2) 52) 1(1) 52)
F10 44(2) 38(2) 28(2) -5(1) 9(1) (1)
Fi1 41(2) 29(2) 3702) 1(1) 13(1) 1(1)
F12 22) 39(2) 48(2) -5(2) 18(2) 220(1)
Lil 28(5) 47(6) 48(6) 10(4) 24(4) 44)
Li2 44(6) 39(6) 49(6) 21(5) 15(5) 54)
o1 32(2) 34(2) 37(2) 102) 18(2) 202)
02 26(2) 312) 302) 02) 13(2) 3(1)
03 37(2) 54(3) 35(2) 1) 152) 42)
04 302) 60(3) 50(2) 17(2) 13(2) 52)
05 29(2) 38(2) 53(2) 8(2) 6(2) 6(2)
06 49(2) 58(3) 32(2) L4(2) 192) 17(2)
NI 28(2) 24(2) 36(2) 202) 17(2) 102)
C1 3003) 333) 31(3) 29(2) 15(2) 1102)
2 27(3) 31(3) 29(3) 502) 14(2) 402)
3 32(3) 20(3) 29(3) 202) 13(2) 3(2)
C4 35(3) 25(3) 44(3) 02) 24(3) 302)
cs 44(3) 313) 45(3) L4(3) 28(3) 3(2)
6 40(3) 2703) 4703) 03) 26(3) -12)
7 37(3) 32(3) 38(3) 402) 18(3) 8(2)
8 313) 63(4) 40(3) 403) 14(3) 8(3)
9 46(3) 38(3) 53(4) 22003) 29(3) 24(3)
C10 69(4) 313) 77(5) -203) 50(4) -16(3)
Cll 24(3) 29(3) 31(3) 1) 112) 3(2)
c12 27(3) 26(3) 29(3) 12) 13(2) 02)
c13 25(3) 27(3) 39(3) 42) 192) 02)
Cl4 39(3) 34(3) 3103) 12) 19(3) -502)
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Cl15
Clé6
Cl17
CI18
CI19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36

38(3)
353)
32(3)
29(3)
29(3)
56(4)
41(3)
51(4)
61(5)
56(4)
49(4)
42(3)
37(3)
29(3)
39(4)
51(4)
79(5)
39(3)
44(3)
56(4)
119(7)
89(6)

38(3)
32(3)
25(3)
38(3)
32(3)
39(3)
59(4)
84(5)
139(8)
104(6)
52(4)
52(4)
58(4)
82(5)
84(6)
44(4)
40(4)
33(3)
39(3)
115(7)
95(6)
131(8)

29(3)
30(3)
41(3)
34(3)
36(3)
46(3)
45(4)
54(4)
65(5)
42(4)
71(5)
59(4)
77(5)
74(5)
71(5)
84(5)
67(5)
90(5)
34(3)
56(5)
46(4)
50(5)

32)
52)
12)
2(3)
-103)
203)
7G)
-15(4)
-37(5)
2(4)
23(4)
11(3)
1(4)
32(4)
-24(4)
7(4)
-17(4)
21(4)
13)
32(5)
7(4)
45)

13(2)
17(2)
17(3)
11Q2)
112)
29(3)
22(3)
5(3)

5(4)

29(3)
12(4)
15(3)
203)
16(3)
303)
29(4)
18(4)
9(3)

5(3)

24(4)
46(5)
39(4)

2(2)
32)

2(2)
-302)
-5(2)
203)
13(3)
18(4)
44(5)
29(4)
7G)

7G)

-303)
-13)
24(4)
93)

13(4)
-6(3)
6(3)

30(4)
7(5)

46(5)
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5. Synthesis of 4.

DME, 20 min

-2 LiPFg, -2 TICI
-4 THF

Figure SS. Synthesis of 4.
Complex 3 (200 mg, 0.209 mmol) was dissolved in DME (1 mL) forming a blue

solution. Two equivalents of TIPFgs, 97% (150 mg, 0.416 mmol) were also dissolved in
DME (1 mL) and added dropwise to the former solution causing immediate precipitation
of TICI. The resulting green solution was stirred for 20 minutes, filtered through celite,
and the solvent was removed under reduced pressure. After washing the green residue
with pentane (5 mL), the resulting green powder was dissolved in 3 mL of a 2:1
pentane/DME mixture and filtered to remove the remaining inorganic salts. The solvent
was removed under reduced pressure. Finally, the green powder was washed with
pentane (5 mL) and dried under vacuum. Yield (0.056 g, 37.3 %). "H-NMR (C¢Ds, 300
MHz, 25 °C): 6 (ppm) = 148.54 (vi2 = 360 Hz), 88.38 (vi» =360 Hz), 77.11 (vi» = 2880
Hz), and -107.93 (vi» = 600 Hz). Elemental analysis calcd (%) for Cs;HssF24FeaN2Oqp

(1434.64 g/mol): C 43.53, H 3.79, and N 1.95; found: C 43.49, H 3.77, and N 2.00.
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6. X-ray crystallography of 4.

Figure S7. Molecular structure of 4. Ellipsoids shown at the 50 % probability level.
Hydrogen atoms are omitted for clarity
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X-ray Experimental for 4.

X-Ray Intensity data were collected at 100 K on a Bruker DUO diffractometer using
MoKa radiation (A = 0.71073 A) and an APEXII CCD area detector. Raw data frames
were read by program SAINT and integrated using 3D profiling algorithms. The resulting
data were reduced to produce hkl reflections and their intensities and estimated standard
deviations. The data were corrected for Lorentz and polarization effects and numerical
absorption corrections were applied based on indexed and measured faces.

The structure was solved and refined in SHELXTLG6.1, using full-matrix least-squares
refinement. The non-H atoms were refined with anisotropic thermal parameters and all of
the H atoms were calculated in idealized positions and refined riding on their parent
atoms. The asymmetric unit consists of two half-dimers (each located on an inversion
center). The dimers comprise two Fe units with a DME molecule linking them together.
Both dimers are chemically equivalent but crystallographically independent. In one dimer
the -CH,CH,- unit is disordered and was refined in two parts with their site occupation
factors dependently refined. In the final cycle of refinement, 12245 reflections (of which
7194 are observed with I > 2o(I)) were used to refine 820 parameters and the resulting
Ri, wRy and S (goodness of fit) were 3.72%, 6.26% and 0.821, respectively. The
refinement was carried out by minimizing the wR, function using F* rather than F values.
R, is calculated to provide a reference to the conventional R value but its function is not

minimized.
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Table S12. Crystal data and structure refinement for 4.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.74°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Largest diff. peak and hole

pasc8
Cs,HssF4Fe;,N,O
717.34

100(2) K

0.71073 A

Triclinic

P-1

a=122812(8) A

b = 13.3854(9) A

¢ =18.4188(13) A
2883.6(3) A

2

1.652 Mg/m3

0.639 mm'!

1456

0.10 x 0.05 x 0.03 mm3
1.59 to 26.74°.
-15<h<15, -16<k<16, -23<1<23

a="77.720(2)°.
B = 86.605(2)°.
vy =77.097(2)°.

48530

12245 [R(int) = 0.0690]
99.8 %

Numerical

0.9842 and 0.9389

Full-matrix least-squares on F2
12245/0/ 820

0.821

R1=0.0372, wR2 =0.0626 [7194]
R1=0.0858, wR2 =0.0705

0.451 and -0.533 e.A3

R1 = 2(|[Fo - [Fell) / Z[Fo|
WR2 = [E[W(FoZ - Fc2)2] / S[w(Fo2)2]])1/2
S = [Z[W(Fo? - F¢2)2] / (n-p)] /2

w= 1/[02(Fo2)+H(m*p)+n*p], p = [max(FoZ,0)+ 2* Fc2]/3, m & n are constants.
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Table S13. Atomic coordinates ( x 104) and equivalent isotropic displacement
parameters (Azx 103) for 4. U(eq) is defined as one third of the trace of the
orthogonalized UY tensor.

Atom X M Z U(eq)
FelA 8210(1) 7562(1) 9820(1) 11(1)
F1A 11876(1) 6967(1) 9537(1) 22(1)
F2A 12168(1) 8381(1) 8814(1) 24(1)
F3A 11448(1) 8434(1) 9895(1) 24(1)
F4A 10458(1) 9675(1) 8102(1) 27(1)
F5A 9762(1) 9955(1) 9161(1) 25(1)
F6A 8786(1) 9507(1) 8403(1) 22(1)
F7A 7443(1) 5418(1) 9364(1) 20(1)
F8A 5715(1) 5412(1) 9233(1) 23(1)
F9A 6388(1) 5153(1) 10328(1) 24(1)
F10A 4143(1) 6792(1) 9769(1) 21(1)
F11A 5035(1) 6810(1) 10728(1) 22(1)
F12A 4584(1) 8218(1) 9898(1) 23(1)
Ol1A 9630(1) 7899(1) 9666(1) 13(1)
02A 6823(1) 7179(1) 10040(1) 13(1)
O3A 7312(1) 9207(1) 9767(1) 15(1)
O4A 8345(1) 7867(1) 10956(1) 14(1)
O5A 8976(1) 5984(1) 10393(1) 14(1)
N1A 8148(2) 7460(2) 8785(1) 12(1)
Cl1A 10230(2) 8155(2) 9027(1) 14(1)
C2A 10139(2) 7512(2) 8442(1) 13(1)
C3A 9124(2) 7219(2) 8347(1) 13(1)
C4A 9127(2) 6614(2) 7810(1) 17(1)
C5A 10040(2) 6338(2) 7366(1) 20(1)
C6A 11031(2) 6644(2) 7445(1) 18(1)
C7A 11049(2) 7222(2) 7983(1) 16(1)
C8A 12061(2) 6337(2) 6984(2) 27(1)
C9A 11441(2) 7989(2) 9314(2) 18(1)
CI0A 9817(2) 9327(2) 8671(2) 18(1)
Cl1A 6108(2) 6912(2) 9602(1) 13(1)
CI12A 6112(2) 7480(2) 8779(1) 14(1)
CI13A 7109(2) 7703(2) 8422(1) 13(1)
Cl4A 7018(2) 8277(2) 7688(1) 17(1)
CI15A 6023(2) 8595(2) 7314(2) 20(1)
CI6A 5046(2) 8351(2) 7648(2) 19(1)
C17A 5121(2) 7793(2) 8377(1) 17(1)
CI8A 3954(2) 8683(2) 7239(2) 30(1)
CI19A 6408(2) 5720(2) 9638(2) 18(1)
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C20A
C21A
C22A
C23A
C24A
C25A
C26A
FelB
FIB
F2B
F3B
F4B
F5B
F6B
F7B
F8B
F9B
F10B
F11B
F12B
O1B
02B
O3B
04B
O5B
Ni1B
CI1B
C2B
C3B
C4B
CsB
C6B
C7B
C8B
C9B
C10B
Cl1B
Cl12B
C13B
Cl14B
C15B
Cl6B
Cl17B

4958(2)
6500(2)
6899(2)
7873(2)
9402(2)
10058(2)
8453(2)
3398(1)
-875(1)
94(1)
-253(1)
498(1)
1135(1)
2258(1)
6780(1)
7390(1)
7066(1)
5708(1)
5217(1)
4035(1)
1936(2)
4858(1)
2695(2)
3601(2)
4056(2)
3237(2)
1125(2)
1167(2)
2192(2)
2139(2)
1160(2)
143(2)
178(2)
-938(2)
19(3)
1249(2)
5437(2)
5243(2)
4171(2)
4056(2)
4934(2)
5982(2)
6104(2)

7170(2)
9763(2)
9320(2)
8935(2)
7520(2)
5394(2)
5448(2)
6490(1)
6962(1)
5756(1)
7356(1)
6914(1)
5402(1)
6393(1)
6332(1)
7490(1)
6123(1)
9045(1)
8013(1)
8804(1)
6338(1)
6615(1)
7192(1)
5176(2)
5136(1)
7699(2)
6398(2)
8063(2)
8387(2)
9471(2)

10195(2)

9885(2)
8824(2)

10665(2)

6740(3)
6393(2)
7378(2)
7806(2)
7949(2)
8302(2)
8555(2)
8453(2)
8079(2)
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9997(2)
9209(2)
10500(1)
11000(2)
11331(2)
10226(2)
11037(2)
3403(1)
4285(1)
3766(1)
3168(1)
5371(1)
5101(1)
5179(1)
2402(1)
2806(1)
3572(1)
2374(1)
1766(1)
2474(1)
3713(1)
3065(1)
2281(1)
2798(1)
4254(1)
3863(1)
4111(2)
4012(1)
3914(1)
3799(2)
3816(2)
3945(2)
4038(2)
3972(2)
3839(2)
4945(2)
3079(1)
3802(1)
4144(1)
4816(2)
5120(2)
4780(2)
4128(2)

17(1)
20(1)
18(1)
19(1)
22(1)
17(1)
21(1)
16(1)
33(1)
38(1)
40(1)
33(1)
36(1)
32(1)
28(1)
26(1)
25(1)
28(1)
33(1)
25(1)
22(1)
16(1)
23(1)
29(1)
29(1)
14(1)
17(1)
17(1)
16(1)
20(1)
24(1)
23(1)
22(1)
35(1)
28(1)
23(1)
15(1)
14(1)
15(1)
18(1)
21(1)
20(1)
18(1)



C18B
C19B
C20B
C21B
C22B
C23B
C22C
C23C
C24B
C25B
C26B

6948(2)
6676(2)
5103(2)
1921(2)
2751(9)
2679(9)
2253(6)
3236(6)
4672(3)
3454(3)
5091(3)

8705(2)
6343(2)
8309(2)
8176(2)
6429(6)
5427(6)
6442(4)
5535(4)
4548(3)
4280(2)
4901(3)

5120(2)
2961(2)
2420(2)
2105(2)
1809(5)
2277(5)
2005(3)
2022(3)
2694(2)
4454(2)
4595(2)

28(1)
21(1)
20(1)
32(1)
26(2)
36(3)
23(2)
28(2)
56(1)
40(1)
37(1)
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Table S14. Bond lengths (A) for 4.

Bond Length (A) Bond Length (A)
FelA-O2A 1.8837(16) FelB-N1B 1.949(2)
FelA-O1A 1.8878(17) FelB-O5B 2.1645(19)
FelA-N1A 1.947(2) FelB-O3B 2.2186(18)
FelA-O5SA 2.1770(17) Fe1B-O4B 2.2363(19)
FelA-O3A 2.2166(17) F1B-C9B 1.349(3)
FelA-O4A 2.2383(17) F2B-C9B 1.335(3)
F1A-C9A 1.336(3) F3B-C9B 1.345(3)
F2A-C9A 1.351(3) F4B-C10B 1.346(3)
F3A-C9A 1.333(3) F5B-C10B 1.334(3)
F4A-CI10A 1.339(3) F6B-C10B 1.337(3)
F5A-C10A 1.348(3) F7B-C19B 1.338(3)
F6A-CI0A 1.338(3) F8B-C19B 1.344(3)
F7A-C19A 1.347(3) F9B-C19B 1.349(3)
F8A-CI9A 1.348(3) F10B-C20B 1.347(3)
FO9A-CI9A 1.336(3) F11B-C20B 1.337(3)
F10A-C20A 1.342(3) F12B-C20B 1.340(3)
F11A-C20A 1.331(3) O1B-CIB 1.380(3)
F12A-C20A 1.351(3) 02B-C11B 1.374(3)
O1A-C1A 1.372(3) O3B-C21B 1.427(3)
02A-C11A 1.377(3) 03B-C22C 1.434(5)
03A-C21A 1.438(3) 0O3B-C22B 1.464(7)
03A-C22A 1.439(3) 04B-C24B 1.421(4)
04A-C23A 1.435(3) 04B-C23B 1.462(8)
04A-C24A 1.442(3) 04B-C23C 1.470(6)
O5A-C25A 1.439(3) O5B-C26B 1.394(3)
O5A-C26A 1.445(3) 0O5B-C25B 1.470(3)
N1A-C13A 1.416(3) NI1B-C3B 1.414(3)
N1A-C3A 1.420(3) N1B-C13B 1.418(3)
Cl1A-C2A 1.540(3) C1B-C2B 1.543(4)
C1A-CI0A 1.548(4) C1B-C10B 1.543(4)
C1A-C9A 1.561(4) C1B-C9B 1.547(4)
C2A-C7A 1.396(3) C2B-C7B 1.406(4)
C2A-C3A 1.417(3) C2B-C3B 1.412(3)
C3A-C4A 1.404(3) C3B-C4B 1.407(4)
C4A-C5A 1.377(3) C4B-C5B 1.369(4)
C5A-C6A 1.392(4) C5B-C6B 1.394(4)
C6A-C7A 1.384(4) C6B-C7B 1.385(4)
C6A-C8A 1.511(4) C6B-C8B 1.500(4)
C11A-C19A 1.544(4) C11B-C20B 1.543(4)
Cl11A-C12A 1.545(3) C11B-C12B 1.545(3)
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CI11A-C20A
CI12A-C17A
CI2A-C13A
CI3A-Cl4A
Cl4A-C15A
CI5A-Cl16A
Cl16A-C17A
Cl16A-C18A
C22A-C23A

C25A-C25A#1

FelB-O1B
FelB-O2B

1.552(4)
1.397(3)
1.416(3)
1.404(3)
1.376(4)
1.388(4)
1.388(4)
1.508(4)
1.483(4)
1.511(5)
1.8921(18)
1.8949(17)

C11B-C19B
C12B-C17B
C12B-C13B
C13B-C14B
C14B-C15B
C15B-C16B
C16B-C17B
C16B-C18B
C22B-C23B
C22C-C23C

C26B-C26B#2

1.554(4)
1.397(3)
1.416(3)
1.406(3)
1.380(4)
1.391(4)
1.384(4)
1.506(4)
1.450(14)
1.506(10)
1.564(6)
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Table S15. Bond angles (°) for 4.

Bond

Angle (°)

Bond

Angle (°)

O2A-FelA-O1A
O2A-FelA-N1A
OlA-FelA-N1A
O2A-FelA-O5A
OlA-FelA-OSA
NIA-FelA-O5A
O2A-FelA-O3A
OlA-FelA-O3A
NIA-FelA-O3A
O5A-FelA-O3A
O2A-FelA-O4A
Ol1A-FelA-O4A
N1A-FelA-O4A
O5A-FelA-O4A
O3A-FelA-O4A
CIA-O1A-FelA
CIl1A-O2A-FelA
C21A-O3A-C22A
C21A-O3A-FelA
C22A-O3A-FelA
C23A-0O4A-C24A
C23A-O4A-FelA
C24A-O4A-FelA
C25A-0O5A-C26A
C25A-O5A-FelA
C26A-O5A-FelA
CI3A-N1A-C3A
CI3A-N1A-FelA
C3A-N1A-FelA
O1A-C1A-C2A
O1A-C1A-CI0A
C2A-C1A-C10A
O1A-C1A-C9A
C2A-C1A-C9A
CI0A-C1A-C9A
C7A-C2A-C3A
C7A-C2A-C1A
C3A-C2A-C1A
C4A-C3A-C2A
C4A-C3A-N1A

176.05(8)
92.01(8)
91.35(8)
86.86(7)
90.28(7)
104.69(8)
87.46(7)
93.96(7)
100.69(8)
154.16(6)
92.91(7)
83.93(7)
172.91(7)
80.69(6)
74.45(6)
131.35(15)
131.09(15)
111.40(19)
123.08(15)
108.63(14)
109.82(18)
112.53(14)
119.55(15)
112.53(19)
125.68(14)
121.63(14)
117.0(2)
120.39(16)
122.43(16)
113.4(2)
109.8(2)
107.9(2)
103.2(2)
113.8(2)
108.6(2)
118.6(2)
120.6(2)
120.8(2)
116.8(2)
119.5(2)

O2B-FelB-O5B
NI1B-FelB-O5B
O1B-FelB-O3B
02B-FelB-O3B
NI1B-FelB-O3B
O5B-FelB-O3B
O1B-FelB-O4B
02B-FelB-04B
N1B-FelB-O4B
O5B-FelB-0O4B
0O3B-FelB-0O4B
C1B-O1B-FelB
C11B-O2B-FelB
C21B-03B-C22C
C21B-03B-C22B
C22C-03B-C22B
C21B-O3B-FelB
C22C-O3B-FelB
C22B-O3B-FelB
C24B-04B-C23B
C24B-04B-C23C
C23B-04B-C23C
C24B-0O4B-FelB
C23B-O4B-FelB
C23C-O4B-FelB
C26B-05B-C25B
C26B-O5B-FelB
C25B-O5B-FelB
C3B-N1B-C13B
C3B-N1B-FelB
C13B-N1B-FelB
O1B-C1B-C2B
O1B-C1B-C10B
C2B-C1B-C10B
O1B-C1B-C9B
C2B-C1B-C9B
C10B-C1B-C9B
C7B-C2B-C3B
C7B-C2B-C1B
C3B-C2B-C1B
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91.29(8)
105.89(8)
86.85(8)
92.00(7)
103.01(8)
150.85(7)
91.01(7)
87.10(7)
175.96(8)
77.65(7)
73.61(7)
132.05(16)
131.06(15)
107.7(3)
119.1(4)
27.5(3)
123.85(17)
109.9(2)
113.6(3)
124.6(4)
100.1(3)
32.8(3)
121.00(19)
107.8(3)
112.6(2)
113.0(2)
126.92(18)
119.65(17)
116.6(2)
121.84(17)
121.51(17)
114.2(2)
109.1(2)
108.1(2)
103.7(2)
112.9(2)
108.6(2)
118.4(2)
120.4(2)
121.2(2)



C2A-C3A-NI1A
C5A-C4A-C3A
C4A-C5A-C6A
C7A-C6A-C5A
C7A-C6A-C8A
C5A-C6A-C8A
C6A-CT7TA-C2A
F3A-C9A-F1A
F3A-CY9A-F2A
FIA-C9A-F2A
F3A-C9A-C1A
FIA-C9A-C1A
F2A-C9A-C1A
F6A-C10A-F4A
F6A-C10A-F5A
F4A-C10A-F5A
F6A-C10A-Cl1A
F4A-C10A-C1A
F5A-C10A-Cl1A
02A-C11A-C19A
02A-C11A-C12A
CI9A-C11A-CI12A
02A-C11A-C20A
CI9A-C11A-C20A
CI12A-C11A-C20A
CI17A-C12A-C13A
C17A-C12A-C11A
CI3A-C12A-C11A
Cl4A-C13A-C12A
CIl4A-C13A-N1A
CI12A-C13A-N1A
CI5A-C14A-C13A
Cl4A-C15A-C16A
CI5A-C16A-C17A
CI5A-C16A-C18A
C17A-C16A-C18A
C16A-C17A-CI12A
F9A-C19A-F7A
F9A-C19A-F8A
F7A-C19A-F8A
F9A-C19A-C11A
F7A-C19A-C11A
F8A-C19A-C11A

123.6(2)
123.3(2)
120.2(2)
117.2(2)
120.7(2)
122.0(2)
123.9(2)
107.2(2)
105.6(2)
106.9(2)
111.2(2)
110.0(2)
115.4(2)
106.3(2)
106.4(2)
106.7(2)
110.9(2)
113.6(2)
112.6(2)
109.9(2)
113.9(2)
108.5(2)
103.3(2)
107.6(2)
113.4(2)
118.9(2)
120.1(2)
120.9(2)
116.9(2)
119.3(2)
123.6(2)
122.6(2)
121.2(3)
116.8(2)
121.5(2)
121.6(2)
123.5(2)
106.5(2)
106.9(2)
106.0(2)
113.3(2)
111.3(2)
112.4(2)

C4B-C3B-C2B
C4B-C3B-N1B
C2B-C3B-NI1B
C5B-C4B-C3B
C4B-C5B-C6B
C7B-C6B-C5B
C7B-C6B-C8B
C5B-C6B-C8B
C6B-C7B-C2B
F2B-C9B-F3B
F2B-C9B-F1B
F3B-C9B-F1B
F2B-C9B-C1B
F3B-C9B-C1B
F1B-C9B-C1B
F5B-C10B-F6B
F5B-C10B-F4B
F6B-C10B-F4B
F5B-C10B-C1B
F6B-C10B-C1B
F4B-C10B-C1B
02B-C11B-C20B
02B-C11B-C12B
C20B-C11B-C12B
02B-C11B-C19B
C20B-C11B-C19B
C12B-C11B-C19B
C17B-C12B-C13B
C17B-C12B-C11B
C13B-C12B-C11B
C14B-C13B-C12B
C14B-C13B-N1B
C12B-C13B-NI1B
C15B-C14B-C13B
C14B-C15B-C16B
C17B-C16B-C15B
C17B-C16B-C18B
C15B-C16B-C18B
C16B-C17B-C12B
F7B-C19B-F8B
F7B-C19B-F9B
F8B-C19B-F9B
F7B-C19B-C11B
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116.9(2)
119.3(2)
123.6(2)
123.2(3)
120.8(3)
116.7(3)
121.7(3)
121.6(3)
123.9(3)
106.7(2)
106.1(2)
105.9(2)
111.9(2)
110.9(2)
114.8(2)
107.0(2)
106.9(2)
106.6(2)
113.1(2)
110.4(2)
112.5(2)
110.6(2)
113.1(2)
107.9(2)
104.1(2)
108.0(2)
113.0(2)
118.4(2)
121.3(2)
120.3(2)
117.6(2)
119.0(2)
123.3(2)
121.9(3)
121.3(3)
116.9(2)
121.7(2)
121.4(2)
123.9(3)
106.1(2)
106.5(2)
106.5(2)
111.1Q2)



F11A-C20A-F10A
FI11A-C20A-F12A
F10A-C20A-F12A
FI11A-C20A-Cl11A
F10A-C20A-C11A
FI12A-C20A-C11A
0O3A-C22A-C23A
O4A-C23A-C22A
O5A-C25A-C25A#1
O1B-FelB-O2B
O1B-FelB-N1B
O2B-FelB-N1B
O1B-FelB-O5B

106.3(2)
106.2(2)
106.6(2)
111.4(2)
115.6(2)
110.2(2)
106.6(2)
108.1(2)
110.4(3)
178.00(8)
91.02(8)
90.83(8)
88.93(8)

F8B-C19B-C11B
F9B-C19B-C11B
F11B-C20B-F12B
F11B-C20B-F10B
F12B-C20B-F10B
F11B-C20B-C11B
F12B-C20B-C11B
F10B-C20B-C11B
C23B-C22B-0O3B
C22B-C23B-04B
03B-C22C-C23C
04B-C23C-C22C
05B-C26B-C26B#2

115.4(2)
110.7(2)
106.6(2)
106.8(2)
105.8(2)
112.5(2)
111.7(2)
113.0(2)
108.8(7)
105.4(8)
103.7(5)
107.1(5)
108.7(3)

Symmetry transformations used to generate equivalent atoms:

#1 x+2,-y+1,-z+2  #2 x+1,-y+1,-z+1
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Table S16. Anisotropic displacement parameters (Azx 103) for 4. The anisotropic
displacement factor exponent takes the form: -272[h2 a*2Ull + . + 2 hka* b* Ul2].

Atom Un Uxn Us; Uy Uiz Ui
FelA 10(1) 11(1) 13(1) -2(1) 1(1) -3(1)
F1A 12(1) 20(1) 32(1) -1(1) -4(1) -2(1)
F2A 15(1) 28(1) 30(1) -4(1) 6(1) -11(1)
F3A 18(1) 34(1) 26(1) -12(1) -2(1) -10(1)
F4A 26(1) 22(1) 29(1) 6(1) 8(1) -10(1)
F5A 31(1) 15(1) 33(1) -9(1) -3(1) -5(1)
F6A 16(1) 15(1) 31(1) -1(1) -4(1) -3(1)
F7A 13(1) 17(1) 32(1) -10(1) 2(1) -3(1)
F8A 20(1) 20(1) 34(1) -10(1) -5(D) -8(1)
F9A 28(1) 16(1) 27(1) 3(1) 0(1) -8(1)
F10A 12(1) 24(1) 27(1) -3(1) 1(1) -8(1)
F11A 17(1) 30(1) 17(1) -2(1) 3(1) -8(1)
F12A 17(1) 18(1) 32(1) -8(1) 7(1) -1(1)
Ol1A 10(1) 16(1) 14(1) -3(1) 1(1) -4(1)
02A 10(1) 16(1) 13(1) -2(1) 0(1) -6(1)
03A 13(1) 14(1) 15(1) -2(1) 0(1) 0(1)
O4A 13(1) 15(1) 15(1) -4(1) -2(D) -1(1)
O5A 11(1) 11(1) 17(1) 0(1) 4(1) 2(1)
N1A 9(1) 14(1) 13(1) -3(1) 3(1) -3(1)
Cl1A 12(1) 15(2) 15(1) -3(1) 3(1) -5(1)
C2A 15(2) 9(1) 12(1) 3(1) 2(1) -2(1)
C3A 14(2) 12(2) 12(1) -1(1) 1(1) -2(1)
C4A 18(2) 18(2) 16(2) -4(1) 0(1) -5(1)
C5A 28(2) 16(2) 12(2) -5(1) 0(1) 1(1)
C6A 21(2) 16(2) 13(1) 2(1) 1(1) 2(1)
C7A 12(2) 17(2) 16(2) 3(1) 2(1) -3(1)
C8A 24(2) 32(2) 21(2) -8(1) 7(1) 1(1)
C9A 12(2) 20(2) 23(2) -5(1) 4(1) -6(1)
C10A 14(2) 19(2) 20(2) -1(1) 2(1) -6(1)
Cl1A 11(1) 13(2) 16(1) -2(1) 0(1) -5(1)
CI12A 14(2) 11(1) 16(1) -4(1) 0(1) -2(1)
C13A 14(2) 14(2) 16(1) -6(1) I(1) -6(1)
Cl4A 16(2) 20(2) 16(2) -4(1) 3(1) -8(1)
CI15A 24(2) 23(2) 12(2) 1(1) 2(1) -8(1)
Cl16A 18(2) 23(2) 18(2) -6(1) -2(1) -7(1)
Cl17A 14(2) 18(2) 19(2) -3(D) I(1) -6(1)
CI18A 22(2) 43(2) 22(2) 2(2) -5(1) -10(2)
CI19A 13(2) 20(2) 21(2) -4(1) 0(1) -7(1)
C20A 12(2) 16(2) 22(2) -2(1) -2(1) -4(1)
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C21A
C22A
C23A
C24A
C25A
C26A
FelB
F1B
F2B
F3B
F4B
F5B
F6B
F7B
F8B
F9B
F10B
F11B
F12B
O1B
0O2B
O3B
0O4B
O3B
N1B
C1B
C2B
C3B
C4B
C5B
C6B
C7B
C8B
C9B
C10B
Cl11B
CI12B
C13B
Cl14B
C15B
Cl6B
C17B
C18B

20(2)
17(2)
23(2)
19(2)
8(1)

22(2)
18(1)
17(1)
36(1)
38(1)
35(1)
44(1)
28(1)
24(1)
16(1)
20(1)
26(1)
52(1)
20(1)
20(1)
16(1)
27(1)
30(1)
40(1)
10(1)
16(2)
18(2)
16(2)
17(2)
23(2)
17(2)
13(2)
22(2)
28(2)
20(2)
13(2)
12(2)
15(2)
17(2)
24(2)
18(2)
13(2)
19(2)

16(2)
16(2)
16(2)
28(2)
12(2)
18(2)
16(1)
40(1)
42(1)
59(1)
41(1)
26(1)
45(1)
35(1)
34(1)
25(1)
22(1)
31(1)
25(1)
23(1)
16(1)
22(1)
22(1)
19(1)
16(1)
18(2)
20(2)
19(2)
20(2)
18(2)
23(2)
28(2)
27(2)
35(2)
26(2)
17(2)
12(2)
10(1)
21(2)
22(2)
20(2)
18(2)
36(2)

20(2)
19(2)
18(2)
19(2)
26(2)
19(2)
16(1)
42(1)
46(1)
28(1)
19(1)
34(1)
21(1)
27(1)
28(1)
25(1)
33(1)
13(1)
26(1)
26(1)
18(1)
20(1)
35(1)
25(1)
15(1)
17(2)
12(1)
12(1)
22(2)
27(2)
25(2)
23(2)
46(2)
23(2)
23(2)
14(1)
16(1)
17(2)
18(2)
19(2)
23(2)
24(2)
35(2)
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0(1)
-7(1)
-7(1)
-8(1)
-2(1)
3(
-3(1)
-6(1)
-19(1)
1(1)
-4(1)
6(1)
6(1)
-19(1)
-6(1)
-3(1)
2()
-3(1)
4(1)
-11(1)
-5(1)
-6(1)
-11(1)
2(1)
-3(1)
-1(1
-1(1)
-2(1)
-4(1)
1(1)
0(1)
-1(1)
32)
-1(2)
-2(1)
-3(D)
-1(1)
1(1)
-8(1)
-11(1)
-7(1)
-4(1)
-18(2)

-3(D)
5(1)
0(1)
-7(1)
2(1)
3(1)
1(1)
4(1)
8(1)
-12(1)
12(1)
6(1)
-6(1)
4(1)
6(1)
-1(1)
3(1)
0(1)
-2(1)
8(1)
1(1)
-5(1)
-6(1)
-5(1)
1(1)
4(1)
-1(1)
-1(1)
6(1)
3(D)
0(1)
0(1)
4Q2)
2(1)
4(1)
1(1)
0(1)
-1(1)
4(1)
-1(1)
-1(1)
4(1)
-3(D)

1(1)
2(1)
-3(1)
-2(1)
3(1)
-4(1)
-3(1)
-12(1)
-26(1)
-26(1)
-7(1)
-14(1)
-12(1)
-3(1)
-10(1)
3(D
-11(1)
-5(1)
-2(1)
-10(1)
-6(1)
-5(1)
1(1)
-5(1)
-3(1)
-8(1)
-6(1)
-3(1)
-6(1)
-2(1)
0(1)
-5(1)
2(1)
-14(2)
-9(1)
-3(1)
-2(1)
-2(1)
-2(1)
-3(1)
-3(1)
-4(1)
-7(1)



C19B
C20B
C21B
C24B
C25B
C26B

20(2)
20(2)
28(2)
52(3)
50(2)
38(2)

25(2)
22(2)
32(2)
43(2)
25(2)
32(2)

18(2)
16(2)
30(2)
78(3)
43(2)
40(2)

-6(1)
-4(1)
6(2)
-34(2)
4Q2)
-5(2)

2(1)
4(1)
-10(1)
8(2)
2(2)
92

-6(1)
-6(1)
-3(2)
-1(2)
-14(2)
-72)
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7. Synthesis of 5.

CF4
~CF3
' . DME, 20 min
N O + bi —
12 O\O/\/ X P some
4 5

Figure S8. Synthesis of 5, method a.
Method a) Complex 4 (80 mg, 0.056 mmol) was dissolved in DME (1 mL) and a DME

(1 mL) solution of recrystallized 2,2'-bipyridine (18 mg, 0.115 mmol) was added
dropwise producing a bluish green solution. After 20 minutes of stirring, the solvent was
removed under reduced pressure and the solid was washed with pentane (5 mL). Another
portion of pentane (2 mL) and DME (1 mL) was added, the resulting suspension was
filtered through celite, and then the filtrate was concentrated under reduced pressure.
Cooling a saturated DME/pentane solution to -35 °C yielded green crystals. Yield (0.041
g, 49.8 %). "H-NMR (C¢Ds, 300 MHz, 25 °C): & = 118.72 (vi» = 240 Hz), 92.28 (vi;, =
600 Hz), 74.09 (vi» = 360 Hz), 68.13 (480 Hz), -10.79 (vi2 = 240 Hz), and -158.39 (vi
= 960 Hz). Elemental analysis calcd (%) for Cs3oH,oF12FeN;O, (738.07 g/mol): C 48.80,

H 2.73, and N 5.69; found: C 48.72, H 2.81, and N 5.76.
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FsC sC CFs

~CFs THE
O—rLi==THF 0

1) 2 TIPFg, DME, 20 min

| —Cl 2) bipy, DME, 20 min

Figure S9. Synthesis of 5, method b.
Method b) Complex 3 (200 mg, 0.209 mmol) was dissolved in DME (1 mL) forming a

blue solution. TIPFs, 97% (150 mg, 0.208 mmol) was also dissolved in DME (1 mL) and
added dropwise to the former solution causing the immediate precipitation of TICL. The
resulting green solution was stirred for 20 minutes and then filtered through celite. A
solution of recrystallized 2,2'-bipyridine (0.033 g, 0.211 mmol) in DME (1 mL) was
added dropwise producing a bluish green solution. After 20 minutes of stirring, the
solvent was removed under reduced pressure and the solid was washed with pentane (5
mL). Another portion of pentane (2 mL) and DME (1 mL) was added, the resulting
suspension was filtered through celite, and then the filtrate was concentrated under
reduced pressure. Cooling a saturated DME/pentane solution to -35 °C yielded green

crystals. Yield (0.111 g, 71.8 %)).

S42



Mormalized Inbensity

T
=
o.=0

WP 1475 s e
l,J
m]
]
] C
(]
] L
o
B T
. "
- o] 3
E | i
| B

I k A

pii ] 1% mo1s Pk 2

= = [—— 4 =

oMo % 8 B ono# % # € 2 ¥ % & o0 & ¥ N 4 & O OH ONOHN B OH MM AN AB A M A8
Cheical St (pam)

Figure S10. '"H NMR spectrum of 5 in C¢De.
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8. X-ray crystallography of 5.

Figure S11. Molecular structure of 5. Ellipsoids drawn at the 50 % probability level.
Hydrogen atoms are omitted for clarity.
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X-ray Experimental for 5.

X-Ray Intensity data were collected at 100 K on a Bruker SMART diffractometer using
MoKa radiation (A =0.71073 A) and an APEXII CCD area detector.

Raw data frames were read by program SAINT and integrated using 3D profiling
algorithms. The resulting data were reduced to produce hkl reflections and their
intensities and estimated standard deviations. The data were corrected for Lorentz and
polarization effects and numerical absorption corrections were applied based on indexed
and measured faces.

The structure was solved and refined in SHELXTL6.1, using full-matrix least-squares
refinement. The non-H atoms were refined with anisotropic thermal parameters and all of
the H atoms were calculated in idealized positions and refined riding on their parent
atoms. In the final cycle of refinement, 6926 reflections (of which 5653 are observed
with I > 20(1)) were used to refine 435 parameters and the resulting R;, wR, and S
(goodness of fit) were 2.91%, 7.74% and 1.071, respectively. The refinement was carried
out by minimizing the wR, function using F” rather than F values. R, is calculated to

provide a reference to the conventional R value but its function is not minimized.
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Table S17. Crystal data and structure refinement for 5.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 27.50°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Largest diff. peak and hole

pascl0

C3oHa0F 12FeN;0,

738.34

100(2) K

0.71073 A

Monoclinic

P2i/n

a=13.5244(6) A o= 90°.
b=15.9041(7) A B =97.184(2)°.
c=14.1139(6) A ¥ = 90°.
3012.0(2) A3

4

1.628 Mg/m3

0.609 mm'!

1484

0.23 x 0.21 x 0.10 mm3

1.94 to 27.50°.

-17<h<16, -20<k<20, -18<I<18

49897

6926 [R(int) = 0.0463]

100.0 %

Numerical

0.9404 and 0.8745

Full-matrix least-squares on F2

6926 /0 /435

1.071

R1=0.0291, wR2 = 0.0774 [5653]
R1=0.0391, wR2 =0.0813

0.400 and -0.343 e.A-3

R1 = 2(|[Fo - [Fell) / Z[Fo|
WR2 = [E[W(FoZ - Fc2)2] / S[w(Fo2)2]])1/2
S = [Z[W(Fo? - F¢2)2] / (n-p)] /2

w= 1/[02(Fo2)+H(m*p)+n*p], p = [max(FoZ,0)+ 2* Fc2]/3, m & n are constants.
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Table S18. Atomic coordinates ( x 104) and equivalent isotropic displacement
parameters (Azx 103) for 5. U(eq) is defined as one third of the trace of the
orthogonalized UY tensor.

Atom X y z U(eq)
Fel 4190(1) 6126(1) 2442(1) 16(1)
F1 5655(1) 6079(1) 765(1) 30(1)
F2 6196(1) 7170(1) 95(1) 29(1)
F3 6828(1) 6828(1) 1517(1) 34(1)
F4 4885(1) 8794(1) 1856(1) 29(1)
F5 6267(1) 8226(1) 2435(1) 28(1)
F6 6084(1) 8658(1) 990(1) 29(1)
F7 2088(1) 7388(1) 1941(1) 29(1)
F8 1537(1) 7349(1) 3296(1) 39(1)
F9 638(1) 6868(1) 2050(1) 36(1)
F10 1814(1) 5960(1) 4321(1) 31(1)
F11 541(1) 5629(1) 3326(1) 34(1)
F12 1807(1) 4793(1) 3558(1) 28(1)
0Ol 5005(1) 7032(1) 2206(1) 19(1)
02 3037(1) 6124(1) 3080(1) 21(1)
N1 3433(1) 6199(1) 1201(1) 17(1)
N2 5020(1) 4986(1) 2444(1) 19(1)
N3 4987(1) 6045(1) 3861(1) 17(1)
Cl 5163(1) 7394(1) 1352(1) 17(1)
C2 4234(1) 7457(1) 595(1) 16(1)
(OX] 3434(1) 6868(1) 563(1) 16(1)
C4 2600(1) 7017(1) -128(1) 19(1)
C5 2558(1) 7677(1) -763(1) 19(1)
C6 3352(1) 8232(1) -766(1) 19(1)
C7 4176(1) 8105(1) -77(1) 19(1)
C8 5972(1) 6875(1) 926(1) 22(1)
C9 5600(1) 8277(1) 1650(1) 21(1)
C10 3326(1) 8941(1) -1477(1) 28(1)
Cll1 2062(1) 6037(1) 2674(1) 19(1)
Cl12 1937(1) 5523(1) 1735(1) 18(1)
C13 2621(1) 5616(1) 1064(1) 18(1)
Cl4 2530(1) 5094(1) 261(1) 23(1)
CI5 1768(1) 4510(1) 96(1) 28(1)
Cleé 1064(1) 4436(1) 725(1) 26(1)
C17 1161(1) 4943(1) 1531(1) 24(1)
C18 1577(1) 6918(1) 2494(1) 25(1)
C19 1542(1) 5604(1) 3470(1) 25(1)
C20 205(1) 3821(1) 558(2) 39(1)
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C21
C22
C23
C24
C25
C26
C27
C28
C29
C30

4959(1)
5586(1)
6319(1)
6389(1)
5722(1)
5691(1)
6296(1)
6173(1)
5434(1)
4854(1)

4445(1)
3762(1)
3638(1)
4188(1)
4852(1)
5445(1)
5382(1)
5954(1)
6560(1)
6579(1)

1703(1)
1684(1)
2451(1)
3216(1)
3202(1)
4014(1)
4881(1)
5596(1)
5440(1)
4564(1)

23(1)
26(1)
27(1)
24(1)
18(1)
18(1)
24(1)
25(1)
22(1)
20(1)
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Table S19. Bond lengths (A) for 5.

Bond Length (A) Bond Length (A)
Fel-O1 1.8689(10) C1-C9 1.561(2)
Fel-O2 1.8964(11) C2-C7 1.396(2)
Fel-N1 1.9190(12) C2-C3 1.429(2)
Fel-N2 2.1324(13) C3-C4 1.416(2)
Fel-N3 2.1564(12) C4-C5 1.376(2)
F1-C8 1.3466(18) C5-C6 1.391(2)
F2-C8 1.3325(17) Co6-C7 1.399(2)
F3-C8 1.3424(17) C6-C10 1.506(2)
F4-C9 1.3288(18) C11-C12 1.549(2)
F5-C9 1.3407(16) C11-C18 1.556(2)
F6-C9 1.3484(17) C11-C19 1.558(2)
F7-C18 1.3342(18) C12-C17 1.400(2)
F8-C18 1.3301(18) C12-C13 1.412(2)
F9-C18 1.3460(18) C13-C14 1.398(2)
F10-C19 1.3369(19) C14-C15 1.385(2)
F11-C19 1.3443(18) C15-Cl16 1.385(2)
F12-C19 1.3404(19) C16-C17 1.388(2)
0O1-C1 1.3763(17) C16-C20 1.515(2)
02-Cl11 1.3775(18) C21-C22 1.380(2)
N1-C3 1.3936(19) C22-C23 1.388(2)
N1-C13 1.4315(18) C23-C24 1.383(2)
N2-C21 1.3486(19) C24-C25 1.388(2)
N2-C25 1.3551(18) C25-C26 1.488(2)
N3-C30 1.3352(19) C26-C27 1.388(2)
N3-C26 1.3455(19) C27-C28 1.384(2)
C1-C2 1.5472(19) C28-C29 1.386(2)
C1-C8 1.551(2) C29-C30 1.380(2)
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Table S20. Bond angles (°) for 5.

Bond Angle (°) Bond Angle (°)

O1-Fel-02 128.62(5) F4-C9-C1 110.74(12)
O1-Fel-N1 92.85(5) F5-C9-C1 111.21(12)
0O2-Fel-N1 93.27(5) F6-C9-Cl1 114.77(12)
Ol1-Fel-N2 109.52(5) 02-C11-C12 113.96(12)
02-Fel-N2 117.51(5) 02-C11-C18 109.84(12)
N1-Fel-N2 105.86(5) C12-C11-C18 109.66(12)
O1-Fel-N3 88.53(4) 02-C11-C19 103.85(12)
02-Fel-N3 84.49(5) C12-C11-C19 111.96(12)
N1-Fel-N3 177.75(5) C18-C11-C19 107.25(12)
N2-Fel-N3 75.30(5) C17-C12-C13 117.96(14)
C1-O1-Fel 129.65(9) C17-C12-C11 121.49(14)
C11-02-Fel 127.16(9) C13-C12-Cl11 120.53(13)
C3-N1-C13 117.98(11) C14-C13-C12 118.84(13)
C3-N1-Fel 126.37(9) C14-C13-N1 118.85(13)
C13-N1-Fel 113.38(9) C12-C13-N1 122.24(13)
C21-N2-C25 118.77(13) C15-C14-C13 121.49(15)
C21-N2-Fel 124.09(10) C16-C15-C14 120.45(15)
C25-N2-Fel 116.76(10) C15-C16-C17 118.27(14)
C30-N3-C26 119.41(13) C15-C16-C20 122.06(16)
C30-N3-Fel 123.61(10) C17-C16-C20 119.67(16)
C26-N3-Fel 116.88(10) C16-C17-C12 122.88(15)
0O1-C1-C2 115.53(12) F8-C18-F7 106.79(13)
O1-C1-C8 108.17(12) F8-C18-F9 106.88(13)
C2-C1-C8 108.50(11) F7-C18-F9 106.75(12)
O1-C1-C9 103.60(11) F8-C18-Cl11 112.74(12)
C2-C1-C9 112.02(12) F7-C18-Cl11 111.21(13)
C8-C1-C9 108.77(12) F9-C18-Cl11 112.11(13)
C7-C2-C3 119.00(13) F10-C19-F12 106.50(12)
C7-C2-C1 119.31(12) F10-C19-F11 106.36(13)
C3-C2-C1 121.70(12) F12-C19-F11 107.11(13)
N1-C3-C4 120.57(13) F10-C19-Cl11 111.31(13)
N1-C3-C2 122.82(12) F12-C19-C11 110.61(13)
C4-C3-C2 116.53(13) F11-C19-C11 114.51(12)
C5-C4-C3 122.76(14) N2-C21-C22 122.60(14)
C4-C5-Co6 121.14(13) C21-C22-C23 118.55(15)
C5-C6-C7 117.02(13) C24-C23-C22 119.37(15)
C5-C6-C10 121.57(13) C23-C24-C25 119.36(14)
C7-C6-C10 121.41(14) N2-C25-C24 121.32(13)
C2-C7-Cé6 123.45(14) N2-C25-C26 115.12(13)
F2-C8-F3 107.03(12) C24-C25-C26 123.52(13)
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F2-C8-F1
F3-C8-F1
F2-C8-Cl1
F3-C8-Cl1
F1-C8-Cl
F4-C9-F5
F4-C9-F6
F5-C9-F6

106.64(12)
106.52(12)
113.80(12)
112.54(12)
109.89(12)
106.83(12)
107.59(12)
105.25(11)

N3-C26-C27
N3-C26-C25
C27-C26-C25
C28-C27-C26
C27-C28-C29
C30-C29-C28
N3-C30-C29

121.31(14)
114.42(12)
124.22(14)
118.90(14)
119.49(14)
118.35(14)
122.50(14)
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Table S21. Anisotropic displacement parameters (Azx 103) for 5. The anisotropic
displacement factor exponent takes the form: -272[h2 a*2Ull + . + 2 hk a* b* U12].

Atom Un Up, Us; Uy Uz Uiz
Fel 16(1) 18(1) 14(1) 0(1) 2(1) 0(1)
F1 34(1) 25(1) 34(1) -4(1) 11(1) 5(1)
F2 24(1) 42(1) 22(1) 5(1) 11(1) 5(1)
F3 18(1) 53(1) 29(1) 0(1) -1(1) 12(1)
F4 30(1) 24(1) 33(1) -8(1) 1(1) 2(1)
F5 26(1) 32(1) 22(1) 2(1) -6(1) 9(1)
Fé6 29(1) 34(1) 24(1) 6(1) 1(1) -14(1)
F7 38(1) 20(1) 30(1) 3(1) 12(1) 5(1)
F8 58(1) 37(1) 25(1) -3(1) 13(1) 20(1)
F9 25(1) 39(1) 42(1) 12(1) 2(1) 12(1)
F10 31(D) 45(1) 19(1) 4(1) 9(1) 7(1)
F11 18(1) 50(1) 34(1) 14(1) 10(1) 5(1)
F12 24(1) 32(1) 29(1) 13(1) 3(1) 1(1)
o1 19(1) 23(1) 14(1) 2(1) 2(1) -3(1)
02 17(1) 28(1) 17(1) 0(1) 2(1) 1(1)
N1 15(1) 19(1) 16(1) -1(1) 2(1) 2(1)
N2 19(1) 20(1) 17(1) -1(1) 3(1) 0(1)
N3 18(1) 18(1) 17(1) 0(1) 3(1) 2(1)
C1 14(1) 20(1) 16(1) 0(1) 3(1) -1(D)
C2 13(1) 21(1) 15(1) -3(1) 3(1) 2(1)
C3 17(1) 19(1) 14(1) -3(1) 4(1) 2(1)
C4 15(1) 23(1) 18(1) -4(1) 3(1) 2(1)
Cs 15(1) 26(1) 17(1) -2(1) 0(1) 4(1)
Cé6 18(1) 22(1) 18(1) 1(1) 4(1) 3(1)
Cc7 15(1) 22(1) 20(1) -1(1) 4(1) 0(1)
C8 19(1) 28(1) 18(1) 1(1) 3(1) 2(1)
c9 19(1) 25(1) 18(1) 2(1) 0(1) -4(1)
C10 21(1) 33(1) 28(1) 10(1) -2(1) 0(1)
Cl1 18(1) 24(1) 18(1) 3(1) 5(1) 3(1)
C12 16(1) 19(1) 20(1) 4(1) 1(1) 2(1)
Cl13 15(1) 17(1) 20(1) 0(1) 0(1) 0(1)
Cl4 21(1) 24(1) 24(1) -5(1) 2(1) 2(1)
C15 29(1) 20(1) 32(1) -7(1) -5(1) 2(1)
Cl6 23(1) 18(1) 35(1) 5(1) -6(1) -3(1)
C17 20(1) 24(1) 27(1) 9(1) 0(1) -2(1)
C18 27(1) 28(1) 20(1) 1(1) 7(1) 7(1)
C19 18(1) 33(1) 24(1) 8(1) 4(1) 5(1)
C20 34(1) 27(1) 52(1) 5(1) -9(1) -10(1)
C21 23(1) 27(1) 19(1) -4(1) 2(1) 0(1)

S52



C22
C23
C24
C25
C26
C27
C28
C29
C30

28(1)
24(1)
19(1)
15(1)
16(1)
20(1)
24(1)
26(1)
23(1)

26(1)
28(1)
28(1)
22(1)
20(1)
26(1)
32(1)
21(1)
17(1)

23(1)
30(1)
24(1)
18(1)
18(1)
24(1)
18(1)
20(1)
21(1)

-8(1)
-4(1)
-1(1)
0(1)

1(1)

-1(1)
-2(1)
-4(1)
-1(1)

S(1)
6(1)
0(1)
4(1)
3(1)
-2(1)
-3(1)
3()
3D

1(1)
8(1)
4(1)
-2(1)
-2(1)
2(1)
-3(D)
-4(1)
-1

S53



9. Synthesis of 5.H,O.

DME, 20 min
-1.5 DME

Figure S12. Synthesis of 5.H,0.

The preparation of 5.H,O follows the same method as complex 5, however, wet 2,2'-
bipyridine that was not previously recrystallized is used. Yield: 65.7 %. '"H-NMR (C¢Dse,
300 MHz, 25 °C): & = 120.14 (vi» = 840 Hz), 94.72 (vi» = 840 Hz), 74.62 (vi, = 600

Hz), 69.85 (720 Hz), -11.11 (vi, = 360 Hz), -93.18 (vi,» = 1200 Hz).

S54



[
W16 =hg
- ~m®
4
[
]
[T
[TE
[IE
[ICE
-
b __4
4]
£
T
ﬁ_
1w
£
E_
216
[IE /
| r 0
- no -
i | [ ’
E ‘ } r ,’ 1 | !
i ( ’)
E L | é l |
3 i o B g 3
R B ki Pk \ E
m B (| m k
E / | Il /1
7 N I ‘ ~
0 23 T R 1832 1% 165
I u [ [
e AENSMSENHEHASNMEESSSHSSSESSSESHSMSSMSSSSSMA. GHSSHSS - NNMES S USS SIS MMSMSDMSSSSSHUMSSS MM s
m o oMo % B @ o o# % % 4 @ # 6 8§ 0 4 H H @ 4 k3 4 8 %
Chericd 1 (om)

Figure S13. "H NMR spectrum of 5.H,O in C¢Dsg.
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10. X-ray crystallography of 5.H,O.

Figure S14. Molecular structure of 5.H,O. Ellipsoids drawn at the 50 % probability
level. Arene and methyl group hydrogen atoms and solvent molecules were removed for
clarity.
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X-ray experimental for 5.H,O.

X-Ray Intensity data were collected at 100 K on a Bruker SMART diffractometer
using MoKa radiation (A = 0.71073 A) and an APEXII CCD area detector.

Raw data frames were read by program SAINT' and integrated using 3D profiling
algorithms. The resulting data were reduced to produce hkl reflections and their
intensities and estimated standard deviations. The data were corrected for Lorentz and
polarization effects and numerical absorption corrections were applied based on indexed
and measured faces.

The structure was solved and refined in SHELXTL2013, using full-matrix least-squares
refinement. The non-H atoms were refined with anisotropic thermal parameters and all
of the H atoms were calculated in idealized positions and refined riding on their parent
atoms. The asymmetric unit consists of the Fe complex and two DME solvent molecules.
One of the solvent molecules has its bridging Carbon atoms and C34 methyl group
disordered and refined in two parts with their site occupation factors dependently refined.
The coordinated water molecule has its protons obtained from a Difference Fourier map
and refined freely. Both of the protons are hydrogen bonded to the two oxygen atoms of
the disordered DME solvent molecule. In the final cycle of refinement, 9511 reflections
(of which 7064 are observed with I > 2o(I)) were used to refine 563 parameters and the
resulting R;, wR, and S (goodness of fit) were 3.80%, 8.79% and 0.955, respectively.
The refinement was carried out by minimizing the wR, function using F* rather than F
values. R is calculated to provide a reference to the conventional R value but its function

is not minimized.
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Table S22. Crystal data and structure refinement for 5.H,O.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

pasc9

C38 H42 F12 Fe N3 O7

936.59

100(2) K

0.71073 A

Triclinic

P-1

a=1133123) A o= 104.924(2)°.
b=11.9100(3) A B=102.833(2)°.
¢ =17.0755(5) A v =103.035(2)°.
2070.99(10) A3

2

1.502 Mg/m3

0.469 mm'!

962

0.403 x 0.226 x 0.176 mm3

1.855 to 27.500°.

-14<h<14, -15<k<15, -22<1<22

48219

9511 [R(int) = 0.0602]

100.0 %

Analytical

0.9447 and 0.8782

Full-matrix least-squares on F2

9511/0/563

0.955

R1=0.0380, wR2 = 0.0879 [7064]
R1=0.0556, wR2 =0.0942

n/a

0.479 and -0.402 e.A3

RI=X(|[Fol - [Fel) / Z|Fol

WR2 = [E[W(FoZ - Fc2)2] / S[w(Fo2)2]])1/2

S = [Z[W(Fo? - F¢2)2] / (n-p)] /2

w= 1/[02(F02)+(m*p)2+n*p], p= [max(F02,0)+ 2% Fcz]/3, m & n are constants.
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Table S23. Atomic coordinates (x 10%) and equivalent isotropic dispacement
parameters (A’x 10°) for 5.H,0. U(eq) is defined as one third of the trace of the
orthogonalized Ui tensor.

Atom X y V4 U(eq)
Fel 5333(1) 2375(1) 2168(1) 12(1)
F1 5375(1) -427(1) 3031(1) 23(1)
F2 4633(1) -342(1) 4096(1) 23(1)
F3 3422(1) -518(1) 2891(1) 24(1)
F4 4544(1) 1869(1) 4964(1) 22(1)
F5 2984(1) 1498(1) 3860(1) 28(1)
F6 4493(1) 3187(1) 4312(1) 27(1)
F7 5246(1) 5183(1) 1207(1) 32(1)
F8 7062(1) 5967(1) 1056(1) 32(1)
F9 5959(1) 4141(1) 300(1) 29(1)
F10 9093(1) 5473(1) 1990(1) 32(1)
F11 8221(1) 3845(1) 911(1) 31(1)
F12 8667(1) 3720(1) 2173(1) 33(1)
01 4509(1) 1582(1) 2832(1) 14(1)
02 6104(1) 3242(1) 1514(1) 16(1)
03 4034(1) 3423(1) 2204(1) 19(1)
04 3590(2) 5728(1) 2352(1) 36(1)
05 2701(2) 4234(1) 3304(1) 34(1)
06 -343(1) 7358(1) -184(1) 35(1)
o7 195(1) 9208(2) 1380(1) 36(1)
N1 6670(1) 3432(1) 3200(1) 14(1)
N2 6160(2) 910(1) 1818(1) 14(1)
N3 3907(1) 999(1) 1038(1) 15(1)
Cl 4969(2) 1443(2) 3602(1) 13(1)
C2 6408(2) 2050(2) 4061(1) 13(1)
C3 7142(2) 3016(2) 3872(1) 14(1)
c4 8440(2) 3512(2) 4340(1) 17(1)
Cs 8985(2) 3124(2) 4988(1) 19(1)
Cé6 8265(2) 2202(2) 5198(1) 19(1)
Cc7 7001(2) 1682(2) 4728(1) 16(1)
C8 4601(2) 37(2) 3415(1) 16(1)
C9 4248(2) 1996(2) 4190(1) 17(1)
C10 8833(2) 1779(2) 5919(1) 28(1)
Cl11 6889(2) 4412(2) 1770(1) 15(1)
C12 7058(2) 5214(2) 2686(1) 15(1)
C13 7005(2) 4693(2) 3341(1) 15(1)
Cl4 7198(2) 5492(2) 4159(1) 16(1)
C15 7475(2) 6738(2) 4337(1) 18(1)
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Cl6
C17
CI8
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C35
C36
C37
C38
C32
C33
C34
C32'
C33'
C34'

7546(2)
7331(2)
6297(2)
8221(2)
7830(2)
7326(2)
7779(2)
7005(2)
5808(2)
5405(2)
4145(2)
3271(2)
21102)
1855(2)
2781(2)
3534(3)
-1200(2)
-198(2)
708(2)
1007(2)
3294(6)
3546(4)
1522(5)
3831(7)
2725(6)
1507(5)

7258(2)
6481(2)
4942(2)
4372(2)
8616(2)
943(2)
-58(2)
-1111(2)
-1152(2)
-123(2)
-68(2)
-1038(2)
-914(2)
173(2)
1104(2)
6543(2)
6334(2)
7134(2)
8219(2)
10268(2)
6232(4)
5469(4)
4075(5)
6148(5)
5507(5)
3584(6)

3699(1)
2891(1)
1087(1)
1710(1)
3889(1)
2236(1)
2065(1)
1432(1)
991(1)
1193(1)
752(1)
72(1)
-296(1)
1(1)
663(1)
1892(2)
-868(2)
597(2)
1302(2)
2046(2)
3150(3)
3702(3)
3346(3)
3234(4)
3451(4)
3405(4)

19(1)
18(1)
22(1)
22(1)
27(1)
18(1)
22(1)
26(1)
22(1)
15(1)
16(1)
21(1)
23(1)
22(1)
19(1)
48(1)
44(1)
41(1)
37(1)
43(1)
34(1)
30(1)
39(1)
39(2)
36(2)
34(1)
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Table S24. Bond lengths (A) for 5.H,0.

Bond Length (A) Bond Length (A)
Fel-O1 1.9174(13) N2-C25 1.352(2)
Fel-02 1.9230(13) N3-C30 1.344(2)
Fel-N1 1.9491(15) N3-C26 1.349(2)
Fel-O3 2.1350(15) C1-C9 1.542(3)
Fel-N2 2.1746(15) C1-C2 1.551(2)
Fel-N3 2.1930(15) C1-C8 1.558(2)
F1-C8 1.339(2) C2-C7 1.411(2)
F2-C8 1.347(2) C2-C3 1.414(3)
F3-C8 1.338(2) C3-C4 1.411(3)
F4-C9 1.345(2) C4-C5 1.382(3)
F5-C9 1.344(2) C5-C6 1.389(3)
F6-C9 1.333(2) Co6-C7 1.384(3)
F7-C18 1.332(2) C6-C10 1.515(3)
F8-C18 1.349(2) C11-C19 1.546(3)
F9-C18 1.345(2) C11-C12 1.553(3)
F10-C19 1.344(2) C11-C18 1.558(3)
F11-C19 1.346(2) C12-C17 1.402(2)
F12-C19 1.342(2) C12-C13 1.418(3)
0O1-C1 1.369(2) C13-C14 1.409(3)
02-Cl11 1.370(2) C14-C15 1.382(3)
03-H3A 0.86(3) C15-C16 1.393(3)
0O3-H3B 0.76(3) C16-C17 1.383(3)
04-C32' 1.400(6) C16-C20 1.508(3)
04-C31 1.402(3) C21-C22 1.390(3)
04-C32 1.483(5) C22-C23 1.376(3)
05-C34 1.328(5) C23-C24 1.381(3)
05-C33 1.449(4) C24-C25 1.391(3)
05-C33' 1.464(5) C25-C26 1.483(3)
05-C34' 1.471(6) C26-C27 1.394(3)
06-C36 1.408(3) C27-C28 1.385(3)
06-C35 1.422(3) C28-C29 1.383(3)
07-C37 1.416(3) C29-C30 1.382(3)
07-C38 1.416(3) C36-C37 1.492(3)
NI1-C13 1.405(2) C32-C33 1.496(7)
N1-C3 1.409(2) C32'-C33' 1.487(9)
N2-C21 1.341(2)
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Table S25. Bond angles (°) for 5.H,O.

Bond Angle (°) Bond Angle (°)

Ol1-Fel-02 176.47(5) F2-C8-C1 115.89(15)
Ol1-Fel-N1 89.55(6) F6-C9-F5 106.95(15)
02-Fel-N1 90.31(6) F6-C9-F4 106.74(15)
O1-Fel-O3 86.48(6) F5-C9-F4 105.97(16)
02-Fel-0O3 90.05(6) F6-C9-Cl1 110.23(16)
N1-Fel-O3 98.11(6) F5-C9-C1 112.17(15)
O1-Fel-N2 90.92(6) F4-C9-C1 114.34(15)
02-Fel-N2 92.59(6) 02-C11-C19 108.77(15)
N1-Fel-N2 99.24(6) 02-C11-C12 116.10(16)
03-Fel-N2 162.43(6) C19-C11-C12 107.34(15)
Ol1-Fel-N3 87.34(5) 02-C11-C18 103.53(14)
02-Fel-N3 93.19(5) C19-C11-C18 108.55(16)
N1-Fel-N3 172.95(6) C12-C11-C18 112.33(15)
03-Fel-N3 88.02(6) C17-C12-C13 118.58(17)
N2-Fel-N3 74.50(6) C17-C12-C11 120.28(17)
C1-O1-Fel 131.71(11) C13-C12-Cl11 121.07(16)
C11-02-Fel 129.22(11) N1-C13-C14 119.13(17)
Fel-O3-H3A 119.2(16) N1-C13-C12 123.38(17)
Fel-O3-H3B 128(2) C14-C13-C12 117.27(17)
H3A-O3-H3B 105(2) C15-C14-C13 122.41(18)
C32'-04-C31 119.7(3) C14-C15-Cl16 120.65(18)
C31-04-C32 108.0(2) C17-C16-C15 117.45(17)
C34-05-C33 115.7(3) C17-C16-C20 121.80(18)
C33'-05-C34' 107.3(3) C15-C16-C20 120.75(18)
C36-06-C35 111.55(19) C16-C17-C12 123.61(18)
C37-07-C38 112.13(18) F7-C18-F9 106.62(17)
C13-N1-C3 118.41(15) F7-C18-F8 107.32(16)
C13-N1-Fel 117.89(11) F9-C18-F8 105.02(16)
C3-N1-Fel 122.67(12) F7-C18-Cl11 110.54(16)
C21-N2-C25 119.08(16) F9-C18-Cl11 111.39(15)
C21-N2-Fel 123.45(13) F8-C18-Cl11 115.43(17)
C25-N2-Fel 117.21(12) F12-C19-F10 106.60(16)
C30-N3-C26 118.19(16) F12-C19-F11 106.42(16)
C30-N3-Fel 124.83(13) F10-C19-F11 106.01(16)
C26-N3-Fel 116.70(12) F12-C19-Cl11 110.43(16)
O1-C1-C9 107.06(14) F10-C19-C11 114.04(16)
01-C1-C2 116.80(15) F11-C19-C11 112.84(16)
C9-C1-C2 107.51(15) N2-C21-C22 122.43(19)
01-C1-C8 104.51(14) C23-C22-C21 118.40(19)
C9-C1-C8 109.62(15) C22-C23-C24 119.74(19)
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C2-C1-C8
C7-C2-C3
C7-C2-Cl1
C3-C2-Cl
NI1-C3-C4
N1-C3-C2
C4-C3-C2
C5-C4-C3
C4-C5-Co
C7-C6-C5
C7-Ce6-C10
C5-C6-C10
Co6-C7-C2
F3-C8-F1
F3-C8-F2
F1-C8-F2
F3-C8-Cl1
F1-C8-Cl

111.16(14)
118.17(16)
119.22(16)
122.51(15)
118.89(17)
123.34(16)
117.56(16)
122.44(18)
120.56(18)
117.64(17)
120.75(18)
121.61(17)
123.56(18)
106.68(15)
105.31(15)
106.72(14)
111.50(14)
110.21(15)

C23-C24-C25
N2-C25-C24
N2-C25-C26
C24-C25-C26
N3-C26-C27
N3-C26-C25
C27-C26-C25
C28-C27-C26
C29-C28-C27
C30-C29-C28
N3-C30-C29
06-C36-C37
07-C37-C36
04-C32-C33
05-C33-C32
04-C32'-C33'
05-C33'-C32'

119.24(19)
121.10(18)
115.39(16)
123.51(17)
121.85(18)
115.48(16)
122.65(18)
118.82(19)
119.57(18)
118.25(19)
123.28(19)
110.5(2)

109.26(19)
108.2(4)

110.6(4)

108.6(5)

108.5(5)
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Table S26. Anisotropic displacement parameters (Azx 103) for 5.H,0. The anisotropic
displacement factor exponent takes the form: -272[h2 a*2Ull + . + 2 hk a* b* U12].

Atom Un Uz Uss Uy Uss Up

Fel 15() 0 12(1) 30 20 20
Fl 27(1) 16(1) 28(1) 401) 12(1) 10(1)
F2 30(1) 20(1) 20(1) 12(1) 5(1) 4(1)
3 19(1) 17(1) 26(1) 6(1) (1) (1)
F4 26(1) 33(1) 121) 8(1) 7(1) 13(1)
F5 15(1) 44(1) 19(1) 2(1) 5(1) 9(1)
F6 38(1) 20(1) 28(1) 6(1) 14(1) 16(1)
F7 37(1) 40(1) 27(1) 17(1) 10(1) 24(1)
F8 57(1) 16(1) 27(1) 1(1) 19(1) 6(1)
F9 50(1) 22(1) 15(1) 7(1) 9(1) 9(1)
F10 25(1) 23(1) 40(1) 2(1) 16(1) 3(1)
Fl1 33(1) 26(1) 32(1) 0(1) 21(1) 5(1)
F12 25(1) 38(1) 45(1) 17(1) 12(1) 18(1)
01 14(1) 16(1) 1(1) 5(1) 2(1) 3(1)
02 21(1) 1(1) 15(1) 41) 5(1) 2(1)
03 24(1) 16(1) 21(1) 7(1) 7(1) 10(1)
04 54(1) 22(1) 28(1) 3(1) 10(1) 10(1)
05 40(1) 30(1) 35(1) 7(1) 16(1) 13(1)
06 29(1) 34(1) 34(1) 10(1) 4(1) 21)
07 25(1) 50(1) 28(1) 7(1) 1(1) 14(1)
NI 16(1) 13(1) 13(1) 401) 5(1) 4(1)
N2 18(1) 13(1) 14(1) 6(1) 7(1) 5(1)
N3 16(1) 17(1) 121) 5(1) 7(1) 4(1)
c1 13(1) 14(1) 121) 5(1) 3(1) 5(1)
2 14(1) 13(1) 121) 2(1) 4(1) 5(1)
C3 16(1) 15(1) 121) 3(1) 6(1) 7(1)
C4 16(1) 14(1) 20(1) 41) 4(1) 2(1)
Cs 14(1) 18(1) 21(1) 3(1) (1) 4(1)
C6 20(1) 19(1) 17(1) 5(1) 3(1) 9(1)
C7 18(1) 15(1) 1701) 6(1) 5(1) 5(1)
cs8 17(1) 16(1) 14(1) 6(1) 4(1) 5(1)
9 18(1) 20(1) 14(1) 4(1) 4(1) 7(1)
10 22(1) 32(1) 28(1) 15(1) -131) 8(1)
Cll 19(1) 12(1) 15(1) 5(1) 7(1) 5(1)
c12 15(1) 13(1) 16(1) 41) 5(1) 4(1)
cl13 12(1) 14(1) 17(1) 4(1) 3(1) 4(1)
Cl4 16(1) 18(1) 15(1) 6(1) 4(1) 5(1)
c1s 16(1) 1701) 18(1) -1(1) 3(1) 6(1)
C16 18(1) 12(1) 24(1) 41) 6(1) 5(1)
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C17
CI8
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C35
C36
C37
C38

22(1)
35(1)
23(1)
41(1)
19(1)
25(1)
34(1)
32(1)
22(1)
22(1)
26(1)
24(1)
18(1)
21(1)
73(2)
33(1)
39(2)
31(1)
29(1)

16(1)
15(1)
16(1)
14(1)
22(1)
26(1)
21(1)
14(1)
14(1)
16(1)
16(1)
23(1)
29(1)
22(1)
28(1)
32(1)
44(2)
59(2)
59(2)

21(1)
18(1)
24(1)
28(1)
18(1)
26(1)
37(1)
24(1)
14(1)
13(1)
17(1)
13(1)
18(1)
16(1)
51(2)
53(2)
48(2)
34(1)
30(1)

8(1)
7(1)
2(1)
4(1)
9(1)
14(1)
15(1)
6(1)
5(1)
7(1)
3(
3D
9(1)
8(1)
17(1)
1(1)
26(1)
27(1)
6(1)

8(1)
10(1)
9(1)
11(1)
9(1)
14(1)
22(1)
14(1)
11(1)
10(1)
10(1)
4(1)
4(1)
6(1)
26(2)
3(1)
18(1)
12(1)
3(1)

6(1)
7(1)
2(1)
11(1)
9(1)
15(1)
18(1)
6(1)
6(1)
4(1)
1(1)
-4(1)
2(1)
6(1)
23(1)
7(1)
12(1)
22(1)
9(1)
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11. Cyclic Voltammetry of 3-5.

$100 A

-2800 -1800 -800 200 1200 2200
E (mV) vs. Fc%

Figure S15. Cyclic voltammogram of 3 in acetonitrile using 0.1 M BusNPF; as
supporting electrolyte and a scan rate of 100 mV/s. Working electrode: 3 mm glassy
carbon. Reference electrode: Ag/AgCl. Auxiliary electrode: Pt wire.
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Figure S16. Cyclic voltammogram of 3: 20 scans at 100 mV/s.
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Figure S17. Cyclic voltammogram of 3: scan rate dependence of the signal with E;, =
110 mV (AE, = 170 — 200 mV). Inset depicts the linear dependence of I, vs. (scan rate)'’?,
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Figure S18. Cyclic voltammogram of 4 in acetonitrile using 0.1 M BusNPF; as
supporting electrolyte and a scan rate of 200 mV/s. Working electrode: 3 mm glassy
carbon. Reference electrode: Ag/AgCl. Auxiliary electrode: Pt wire.
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Figure S19. Cyclic voltammogram of 4: 15 scans at 200 mV/s.
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Figure S20. Cyclic voltammogram of 4: scan rate dependence of the signal with E;, =
160 mV (AE, = 300 — 340 mV). Inset depicts the linear dependence of I, vs. (scan rate)” 2,
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Figure S21. Cyclic voltammogram of 5 in acetonitrile using 0.1 M BusNPF; as
supporting electrolyte and a scan rate of 400 mV/s. Working electrode: 3 mm glassy
carbon. Reference electrode: Ag/AgCl. Auxiliary electrode: Pt wire.
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Figure S22. Cyclic voltammogram of 5: 15 scans at 200 mV/s.
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Figure S23. Cyclic voltammogram of 5: scan rate dependence of the signals with E;, =
150 mV (AE, =135 -170 mV) and -1165 mV (AE, = 110 — 150 mV). Insets depict the

linear dependence of I, vs. (scan rate)'%.
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12. DFT Calculations of 3 and 5.

Spin-unrestricted DFT calculations were carried out at the B3LYP level of theory'?
using Gaussian 09.> The LANL2DZ basis set and an effective core potential were used
for the Fe atoms, and 6-31G** was used for all other atoms. Initial geometries were
derived from the corresponding crystal structures (3 corresponds to 3 after removing
solvent molecules and counterions), and subjected to optimization. Normal mode analysis
was performed to verify the absence of negative eigenvalues. MO analysis was
performed using the biorthogonal corresponding orbital approach as implemented in
Gaussian 09.

Table S27 summarizes the values of relevant distances and angles in the optimized
geometries and compares them to the experimentally determined values. Bond lengths
differ less than 0.10 A from the values observed in the corresponding crystal structures.

Table S27. Comparison between selected experimental and calculated bond lengths

(A) and angles (°).
3/3 5/5

Parameter Experimental Calculated Parameter Experimental Calculated
Fel-Cl1 2.3100(11) 2.3967 Fel-N1 1.9190(12) 2.0132
Fel-Cl2 2.4252(15) 2.3967 Fel-N2 2.1324(13) 2.2154
Fel-N1 1.926(4) 2.0837 Fel-N3 2.1564(12) 2.2491
Fel-01 1.980(3) 1.9203 Fel-01 1.86899(10) 1.8772
Fel-02 1.973(3) 1.9203 Fel-02 1.8964(11) 1.9022
01-Fel-02 155.72(14) 167.87 01-Fel-02 128.62(5) 142.01

T 0.22 0.74 T 0.82 0.60

S71



Intensity

Ci2

20 ) \\ M // \
400 / \
600 | \V/\\ /

800 |
1000 |

1200+

e
3500 3000 2500 2000 1500 1000 500
-1
frequency / cm

Figure S25. Calculated gaussian IR spectrum for 3°.
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Table S28. Atomic coordinates for the optimized geometry of 3°.

Atom X y Y/

Fel -0.000008 -1.547603 -0.000006
N1 0.000001 0.536101 -0.000034
01 -1.853715 -1.344739 -0.458401
02 1.853699 -1.344753 0.458378
Cl -2.793676 -0.373589 -0.411572
C2 -2.419225 0.853903 0.447231
C3 -1.053998 1.243559 0.555231
C4 -0.780742 2.399578 1.339916
C5 -1.77807 3.144823 1.943078
C6 -3.126099 2.781289 1.81069
C7 -3.406454 1.639681 1.058305
C8 -3.077413 0.128303 -1.868772
C9 -4.093034 -1.083818 0.116701
C10 -4.227582 3.574891 2.474373
Cl1 2.793668 -0.373607 0.411565
Cl12 2.41924 0.853887 -0.447243
C13 1.054022 1.243552 -0.555269
Cl4 0.780786 2.399572 -1.339963
CI5 1.778127 3.144811 -1.943105
Cl6 3.126155 2.781271 -1.810685
C17 3.406487 1.639662 -1.058297
C18 3.077383 0.12828 1.868771
C19 4.09303 -1.083844 -0.116687
C20 4.227657 3.574899 -2.474305
Cll -0.456257 -2.866361 1.948507
CI2 0.456223 -2.866398 -1.948498
Fl1 -3.507276 -0.861887 -2.680157
F2 -1.96807 0.649418 -2.422847
F3 -4.029827 1.105305 -1.921463
F4 -4.286067 -2.267154 -0.487181
F5 -4.020534 -1.308416 1.439573
Fé6 -5.255574 -0.376747 -0.092807
F7 1.968033 0.649399 2.422827
F8 4.0298 1.105277 1.921479
F9 3.507228 -0.861914 2.680161
F10 4.020552 -1.308433 -1.439563
F11 4.286045 -2.267185 0.487189
F12 5.255571 -0.376782 0.092844
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Figure S27. Calculated gaussian IR spectrum for 5.
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Table S29. Atomic coordinates for the optimized geometry of 5.

Atom X y Y/

Fel -0.036054 0.75638 -0.258562
N1 0.214607 -1.15144 0.333329
N2 -0.61711 1.923388 1.529118
N3 -0.371201 2.866227 -0.961818
o1 1.81124 0.930827 -0.542914
02 -1.649179 0.268387 -1.140589
Cl 2.872709 0.190165 -0.109038
C2 2.641518 -1.340157 -0.116776
C3 1.345962 -1.915315 0.104295
C4 1.235301 -3.330789 0.004828
C5 2.328002 -4.144393 -0.226052
C6 3.609356 -3.595014 -0.361702
C7 3.725634 -2.201611 -0.305835
C8 3.231343 0.621379 1.349153
C9 4.047186 0.616726 -1.06072
C10 4.821832 -4.470221 -0.55583
Cl1 -2.446373 -0.830593 -0.992022
Cl12 -2.226945 -1.621735 0.326363
CI13 -0.930447 -1.764425 0.887792
Cl4 -0.79114 -2.471749 2.101915
CI5 -1.878223 -3.054618 2.73648
Cle6 -3.155535 -2.968251 2.171415
C17 -3.293589 -2.262918 0.972229
C18 -2.204806 -1.801294 -2.190411
C19 -3.90465 -0.264179 -1.091272
C20 -4.353312 -3.595224 2.843926
C21 -0.676242 1.390144 2.755401
C22 -1.004315 2.135982 3.884986
C23 -1.27439 3.492397 3.721959
C24 -1.210746 4.050258 2.447607
C25 -0.879191 3.237769 1.357089
C26 -0.784151 3.753275 -0.037833
Cc27 -1.099033 5.070555 -0.392265
C28 -0.973546 5.461667 -1.723411
C29 -0.540729 4.534772 -2.668879
C30 -0.252626 3.240614 -2.237758
F1 2.204235 0.328852 2.18556
F2 4.320409 -0.010511 1.832794
F3 3.452147 1.944779 1.443392
F4 3.875959 0.0775 -2.281157
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F5
F6
F7
F8
F9
F10
F11
F12

4.077337

5.284672

-0.915804
-2.468047
-2.965743
-4.219669
-4.862765
-4.019311

1.950309
0.255869
-2.197922
-1.214436
-2.916239
0.408308
-1.211386
0.59238

-1.203303
-0.626488
-2.214741
-3.371773
-2.110644
0.037082

-1.275413
-2.114929
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13. Magnetic susceptibility measurements for 3.

The magnetic susceptibility of 3 is largely dependent on the drying time of the
sample. Table S30 shows the room temperature solution yyT measured by Evans method
as a function of the drying time, while Figure S28 shows the effect of the drying time on
the temperature-dependent magnetic susceptibility plot collected. This strong correlation
with the drying time is caused by the presence of solvent molecules in the crystal lattice.
As a consequence, the drying time dependence of the magnetic susceptibility arises from
a decrease in the molecular weight. When the molecular weight of the dry compound is
used to obtain the molar magnetic susceptibility of samples that are not completely dry,
the resulting values are lower than they would be if the correct molecular weight was

used.

Table S30. Drying time dependence of the solution T measured by Evans method.*

. . 3 -1
Drying time (h) xmT (em” K mol™)
0 3.94
4 4.33
6 4.53
45 4.5
4,0* 4,0* _.:Em'.mj‘:OOS(‘OTCL‘E‘{_‘?OD’D:GGDDDL‘:=C‘f"’.""("(
T 50000000C000000000008000000C J i f
g 35 ;ﬁ_ﬁsﬁ.‘r" ¢ g 3648
¥ f <
g 304 5 g 3,04,
G g 3 i
-~ 254° ~ 254
20+ 2,04
15 : ‘ . : : : 15 ‘ : ; ‘ : ‘
0 50 100 150 200 250 300 0 50 100 150 200 250 300
T/K T/K

Figure S28. Effect of drying time on the temperature-dependent magnetic susceptibility
plots for 3 in a 2000 G field. Increasing the drying time (from left to right) results in a
higher room temperature ymT value.
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Figure S29. Temperature dependent AC out-of phase (top) and in-phase (bottom)
magnetic susceptibility plot for 3.
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14. EPR spectroscopy and magnetometry measurements for 4 and 5.

g-values
12 9070 50 40 30 25 20 1.75
350 —— L L L . L .

3.00 1 ~——Simulated

=—Experimental
2.50 1

— 2.00 1
1.50 1
1.00 1
0.50 1
0.00
-0.50 1
-1.00 1

-1.50 - : -
500 1500 2500 3500 4500

Field (mG)

Intensity (a. u

Figure S30. X-band EPR spectra of 4 collected as a toluene solution at room temperature
and simulated with EasySpin4 using the values of S; =S, =5/2, g1 = g,=2.00,D=3.0
cm'l, and E=0.33 D.
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Figure S31. X-band EPR spectra of § collected as a toluene solution at room temperature
and simulated with EasySpin" using the values of S = 5/2, g, = 1.90, gy, =2.00, g, =197,
D=25cm’, and E=0.01 D.
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Figure S32. Temperature-dependent magnetic susceptibility times temperature plot for
4 in 100 G. The room temperature yuT value of 6.33 cm® K mol™ is below the free-spins
(two Fe(III) per formula unit) value of 8.75 cm’ K mol™. The solution magnetic
susceptibility is 7.93 cm® K mol™.*

Figure S33. Temperature-dependent magnetic susceptibility times temperature plot for
5in 100 G. The room temperature T value of 5.52 cm® K mol™ is above the free-spin
Fe(III) value of 4.38 cm® K mol™.
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