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Synthesis

(PPh)s[RU(CN)]* (200 mg, 0.16 mmol) was stirred with NELO, (120 mg, 0.47 mmol) in MeOH (15 ml)
for 10 min. The filtered solution was cooled to —*I8 and filtered again. The pale, yellow solutioasw
added to a cold, filtered solution of [Mn(5-Brsgi@gneOH)]CIO, (100 mg, 0.16 mmol) in MeOH (10 ml).
The solution was left in the freezer (-18 °C) owghhto give dark-brown, block-shaped crystalslq0
mg, 44% based on Mn). Anal. calcd (found) forEisN1:0sMn,Br;RU: C, 40.90% (40.93%); H, 3.72%
(3.54%); N, 10.93% (10.65%).

! Prepared analogously to the AsP$alt, see J. Bendix, P. Steenberg and |. Sgiofieg. Chem, 200342,
4510-4512.

X-ray crystallography

Single-crystal X-ray diffraction data were collattat 122(1) K on a Nonius KappaCCD area-detector
diffractometer, equipped with an Oxford Cryostrean®wv-temperature device, using graphite-
monochromated Mo & radiation £ = 0.71073 A). The structure was solved using dineethods
(SHELXS97) and refined using the SHELXL97 softwaeekagé” All non-hydrogen atoms were refined
anisotropically, hydrogen atoms were located in difeerence Fourier map and refined isotropically a
constraint riding their parent atom in a fixed getm. Except for the hydrogen atom (H1) on the MeOH
oxygen atom (O1) which hydrogen bonds to cyanidis, ilydrogen atom was refined as a free independent
atom. Crystal structure and refinement data forel summarized in Table S1. The molecular structure
diagrams were made with the Ortep-3 progFam.

CCDC-806470 contain the supplementary crystalldgagata for this paper.

Fig. S1 Molecular structure of 1 drawn at 50% thermaipsbid level. The NEt counter-ion has been
omitted for clarity. Color codes: Mn, purple; Ruggn; O, red; N, blue; C, gray; H, white. Seledbedd

lengths and angles: Rumfge 2.0447(17) A; Ru—fanbrigge 2.049(2) A, 2.0613(19) A; C-\- brigge 1.156(2)
A; C—Nen- non-briage1.149(3) A, 1.161 (3) A; C-Ru—£87.00(7)-93.00(7?)
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L. J. Farrugia, J. Appl.
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Table S1X-ray structure and refinement data for

Chemical formula

Formula Mass

Crystal system

Space group

alA

b/A

c/A

al®

BI°

y°

Unit cell volume/&
Temperature/K

No. of formula units per unit celf,
Radiation type

Absorption coefficientu/mm*
No. of reflections measured
No. of independent reflections
Rint

Final R, values (> 25(1))?
Final WR(F?) values [ > 25(1)) °
Final R, values (all data)
Final WR(F?) values (all datd)
Goodness of fit off*

GeHs:BraMnsN4,OgRU

1409.60

Monoclinic
P2,/c
12.3004(16)
15.5434(18)
15.689(3)
90.00
115.318(10)
90.00
2711.5(6)

122(1)
2

Mo K
3.738

130903
9444

0.0562
0.0277
0.0594
0.0416
0.0662
1.117

*Ry = 5[Fo| - FllEIFol. ° WR= [SW(Fo? — FAYEw(F,)
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Selected geometric parameters (A, °)

Ru—C1
Ru—C1
Ru—C5
Ru—C8
Ru—C4
Ru—C4
C1—N1
N1—Mn
C4—N4
C5—N5
Mn—0O2
Mn—O3
Mn—N2
Mn—N3
Mn—O1
Cl—Ru—cC1
C1—Ru—C5
C1—Ru—C5
C1—Ru—C5%
C1—Ru—C8
C5—Ru—C5
Cl—Ru—C4
C1—Ru—C4
C5—Ru—C4
C5—Ru—C4
Cl—Ru—C4
C1—Ru—C4
C5—Ru—C4
C5—Ru—C4
C4—Ru—C4
N1—Cl1—Ru
C1—N1—Mn
N4—C4—Ru
N5—C5—Ru
02—Mn—O03

Symmetry codes: (i)x —y+1, -z (i) —x+1, -y, —z+1.

2.0447 (17)
2.0448 (18)
2.049 (2)
2.049 (2)
2.0613 (19)
2.0613 (19)
1.156 (2)
2.2499 (16)
1.161 (3)
1.149 (3)
1.8850 (13)
1.8866 (12)
1.9940 (14)
2.0041 (15)
2.2380 (14)
180.00 (4)
93.00 (7)
87.00 (7)
87.00 (7)
93.00 (7)
180.0

89.26 (7)
90.74 (7)
90.44 (8)
89.56 (8)
90.74 (7)
89.26 (7)
89.56 (8)
90.44 (8)
180.0
175.86 (16)
144.12 (14)
179.6 (2)
177.55 (17)
94.88 (5)

N6—C40
N6—C40
N6—C32
N6—C32
N6—C42
N6—C42
N6—C30
N6—C30
N2—C17
N2—C2
N3—C27
N3—C3
02—Mn—N2
03—Mn—N2
02—Mn—N3
03—Mn—N3
N2—Mn—N3
02—Mn—O01
03—Mn—01
N2—Mn—O1
N3—Mn—O1
02—Mn—N1
03—Mn—N1
N2—Mn—N1
N3—Mn—N1
01—Mn—N1
C10—01—Mn
C10—01—H1
Mn—O1—H1
C17—N2—Mn
C2—N2—Mn
C11—02—Mn
C27—N3—Mn
C3—N3—Mn
C21—03—Mn

S4

1.433 (4)
1.433 (4)
1.504 (3)

1.504 (4)

1.573 (4)
1.573 (4)

1.580 (4)
1.580 (4)
1.287 (2)
1.472 (2)
1.285 (2)
1.480 (2)
91.88 (6)
173.02 (6)
169.86 (6)
91.75 (6)
81.79 (6)
88.03 (5)
92.23 (6)
89.74 (6)

84.04 (6)
91.91 (6)
93.84 (6)
84.18 (6)
95.30 (6)
173.91 (6)
130.05 (12)
108 (2)

119 (2)
126.18 (12)
112.78 (10)
128.03 (11)
126.22 (12)
113.35 (11)
129.71 (11)
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Fig S2.Unit cell along the axis. Hydrogen bonds are drawn in blue. The 54Bréaligand is shown as
wireframe representation.

Hydrogen-bond geometry (A °)

D—H-- A D—H H-- A D--A D—H-- A
O1—H1---N§ 0.80 (2) 1.90 (2) 2.693 (2) 173 (3)

Symmetry code: (iii) %,y — 1/2, z+ 1/2.
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FDFT THz-EPR measurements

Linearly polarized THz radiation in the range betwé and 30 cthwas coupled out from the BESSY
storage ring. It was then passed through a FTIRtepaeter with the resolution set to 0.1tend using a
125um-thick beamsplitter. The transmitted intensity wlatected by a liquid-Helium cooled bolometer. The
powder ofl (70 mg) was carefully ground and filled into a gderholder with Teflon windows. The sample
holder was mounted on a variable-temperature iisgite an opto-magnetic cryostat. The diametéhef
cross-section exposed to the beam was ~10 mm. édisarements reported here were performed on the
powder sample.

FDFT THz-EPR transmission spectra were calculasitbufull diagonalization of the Hamiltonian Eq. 1
with the parameters given in the main text. Thewated absorbance spectra shown in Fig. 3 of tiiea m
text take into account the reference at 25 K, wiih lead to a negative “absorbance” at low tentpera
for “warm” peaks, i.e. peaks that arise from trdoss between excited states.
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Fig. S3.CoarseB field dependence at 5 K with fields indicatedhie plot.The black solid lines are guides to
the eye. The curves were offset by 1 unit per 1 T.
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Fig. S4 FineB field dependence at 5 K in the vicinity of thessimg of M1 and PZ'he black solid lines are
guides to the eye. The curves were offset by 1pari200 mT.
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Magnetic measurements

The magnetic measurements were conducted on a @oddesign” MPMS-XL SQUID magnetometer
located at the University of Copenhagen. The susukies (Hq. = 1 kOe) were corrected for diamagnetic
contributions from the sample holder and the sartgdémated from Pascal’s constants). The polyahjse
sample was immobilized in frozeneicosane to prevent orientation effects. Ac sudloitity measurements
were measured with various frequencies in the r&0gd 500 Hz with an ac field amplitude of 3.8 O¢hwi
and without an applied static field.
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Fig. S5.Reduced magnetisation. Circles correspond to @rpetal data and lines represent simulations
using the best-fit parameters mentioned in the text
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Fig. S6.In-phase (left) and out-of-phase (right) compoaaeritthe ac susceptibility in the absence of a dc
field. Solid lines are guides for the eyes.
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Fig. S7.In-phase component of the ac susceptibility inabhsence of a static field. Solid lines are gufdes
the eyes.
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Fig. S8.In-phase (left) and out-of-phase (right) compos@iithe ac susceptibility in an applied dc fiefd o
4 kOe. Solid lines are guides for the eyes.
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Fig. S9.Arrhenius plot obtained from the peak positionshefy”(T) by assuming(T) = w™" (Wherew =
27va0)
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Fig. S10.Field dependence gf'(v,) atT = 1.8 K.
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Fig. S11.Field dependence of the characteristic frequentnaeted from the peak maxima of Fig. S10.
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