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Table S1: Average bond distances for the anionic and neutral ligand for all ten inves-
tigated model structures.

Model Averaged bond distance Averaged bond distance
anionic ligands [Å] neutral ligands [Å]

1 2.066 –
2 2.063 –
3 2.142 –
4 2.142 2.153
5 2.142 2.142
6 2.108 2.523
7 2.142 2.177
8 2.122 2.151
9 2.122 2.224

10 2.120 2.688

Table S2: Calculated shielding and the resulting chemical shift for all ten investigated
model structures. The experimental spectrum shows a broad signal spanning the range
from around -50 to 240 ppm representing a distribution of sites without resolving
different species. [1]

Model Shielding Chemical shift [ppm]
1 2715 140
2 2764 104
3 2806 73
4 2711 143
5 2634 198
6 2702 149
7 2705 147
8 2715 140
9 2664 176

10 2708 144
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Figure S1: Computed magnetization blocking barriers for 1. The four lowest Kramers
doublets (thick black lines) are represented according to their magnetic moment along
the main magnetic axis. The blue lines represent vertical excitations, the green dashed
lines correspond to possible Orbach relaxation processes while the red lines correspond
to QTM/TA-QTM processes. The values correspond to the mean value of the corre-
sponding transversal matrix element of the transition magnetic moment.

Figure S2: Representation of the total electrostatic potential (expressed in e–·bohr–1)
at 2.5 Å around the Dy(III) ion with gz direction in blue line for 1. The lowest and
highest values are in blue and red, respectively.
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Figure S3: Computed magnetization blocking barriers for 2. The four lowest Kramers
doublets (thick black lines) are represented according to their magnetic moment along
the main magnetic axis. The blue lines represent vertical excitations, the green dashed
lines correspond to possible Orbach relaxation processes while the red lines correspond
to QTM/TA-QTM processes. The values correspond to the mean value of the corre-
sponding transversal matrix element of the transition magnetic moment.
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Figure S4: Representation of the total electrostatic potential (expressed in e–·bohr–1)
at 2.5 Å around the Dy(III) ion with gz direction in blue line for 2. The lowest and
highest values are in blue and red, respectively.
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Figure S5: Computed magnetization blocking barriers for 3. The four lowest Kramers
doublets (thick black lines) are represented according to their magnetic moment along
the main magnetic axis. The blue lines represent vertical excitations, the green dashed
lines correspond to possible Orbach relaxation processes while the red lines correspond
to QTM/TA-QTM processes. The values correspond to the mean value of the corre-
sponding transversal matrix element of the transition magnetic moment.

Figure S6: Representation of the total electrostatic potential (expressed in e–·bohr–1)
at 2.5 Å around the Dy(III) ion with gz direction in blue line for 3. The lowest and
highest values are in blue and red, respectively.
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Figure S7: Computed magnetization blocking barriers for 4. The four lowest Kramers
doublets (thick black lines) are represented according to their magnetic moment along
the main magnetic axis. The blue lines represent vertical excitations, the green dashed
lines correspond to possible Orbach relaxation processes while the red lines correspond
to QTM/TA-QTM processes. The values correspond to the mean value of the corre-
sponding transversal matrix element of the transition magnetic moment.
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Figure S8: Representation of the total electrostatic potential (expressed in e–·bohr–1)
at 2.5 Å around the Dy(III) ion with gz direction in blue line for 4. The lowest and
highest values are in blue and red, respectively.
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Figure S9: Computed magnetization blocking barriers for 5. The four lowest Kramers
doublets (thick black lines) are represented according to their magnetic moment along
the main magnetic axis. The blue lines represent vertical excitations, the green dashed
lines correspond to possible Orbach relaxation processes while the red lines correspond
to QTM/TA-QTM processes. The values correspond to the mean value of the corre-
sponding transversal matrix element of the transition magnetic moment.

Figure S10: Representation of the total electrostatic potential (expressed in e–·bohr–1)
at 2.5 Å around the Dy(III) ion with gz direction in blue line for 5. The lowest and
highest values are in blue and red, respectively.
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Figure S11: Computed magnetization blocking barriers for 6. The four lowest Kramers
doublets (thick black lines) are represented according to their magnetic moment along
the main magnetic axis. The blue lines represent vertical excitations, the green dashed
lines correspond to possible Orbach relaxation processes while the red lines correspond
to QTM/TA-QTM processes. The values correspond to the mean value of the corre-
sponding transversal matrix element of the transition magnetic moment.

Figure S12: Representation of the total electrostatic potential (expressed in e–·bohr–1)
at 2.5 Å around the Dy(III) ion with gz direction in blue line for 6. The lowest and
highest values are in blue and red, respectively.

14



Ta
bl

e
S8

:
C

om
pu

te
d

en
er

gy
le

ve
ls

(t
he

gr
ou

nd
st

at
e

is
se

t
at

ze
ro

),
co

m
po

sit
io

n
of

th
e

g-
te

ns
or

an
d

co
nt

rib
ut

io
ns

to
th

e
wa

ve
fu

nc
tio

n
fo

r
ea

ch
M

J
st

at
e

of
th

e
gr

ou
nd

-s
ta

te
m

ul
tip

le
t

fo
r

th
e

m
od

el
6.

K
D

st
an

ds
fo

r
K

ra
m

er
s

do
ub

le
t.

K
D

E
(c

m
–1

)
g x

g y
g z

wa
ve

fu
nc

tio
n

co
m

po
sit

io
n*

1
0

0.
11

3
0.

27
3

19
.0

24
87

.0
±

|1
5/

2>
+

11
.1

±
|1

1/
2>

2
15

1.
4

1.
22

0
2.

29
9

14
.4

36
64

.1
±

|1
3/

2>
+

23
.8

±
|9

/2
>

3
28

5.
5

7.
56

8
6.

71
9

4.
52

6
28

.0
±

|7
/2

>
+

23
.6

±
|1

1/
2>

+
18

.3
±

|3
/2

>
+

10
.4

±
|1

/2
>

4
42

4.
2

0.
65

4
1.

18
3

9.
41

8
24

.8
±

|5
/2

>
+

23
.8

±
|1

1/
2>

+
16

.9
±

|1
/2

>
+

14
.8

±
|1

3/
2>

5
62

4.
2

0.
16

7
0.

23
3

12
.2

27
24

.9
±

|9
/2

>
+

23
.3

±
|3

/2
>

+
22

.8
±

|1
1/

2>
6

86
7.

1
0.

04
7

0.
05

4
14

.8
42

26
.3

±
|9

/2
>

+
25

.8
±

|7
/2

>
+

20
.1

±
|1

/2
>

+
13

.1
±

|1
1/

2>
7

10
72

.9
0.

00
2

0.
00

2
18

.0
77

28
.8

±
|5

/2
>

+
22

.8
±

|7
/2

>
+

21
.9

±
|3

/2
>

+
11

.5
±

|9
/2

>
+

10
.4

±
|1

/2
>

8
11

80
.7

0.
00

0
0.

00
1

19
.7

93
33

.3
±

|1
/2

>
+

28
.7

±
|3

/2
>

+
20

.4
±

|5
/2

>
+

11
.3

±
|7

/2
>

15



Figure S13: Computed magnetization blocking barriers for 7. The four lowest Kramers
doublets (thick black lines) are represented according to their magnetic moment along
the main magnetic axis. The blue lines represent vertical excitations, the green dashed
lines correspond to possible Orbach relaxation processes while the red lines correspond
to QTM/TA-QTM processes. The values correspond to the mean value of the corre-
sponding transversal matrix element of the transition magnetic moment.

Figure S14: Representation of the total electrostatic potential (expressed in e–·bohr–1)
at 2.5 Å around the Dy(III) ion with gz direction in blue line for 7. The lowest and
highest values are in blue and red, respectively.
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Figure S15: Computed magnetization blocking barriers for 8. The four lowest Kramers
doublets (thick black lines) are represented according to their magnetic moment along
the main magnetic axis. The blue lines represent vertical excitations, the green dashed
lines correspond to possible Orbach relaxation processes while the red lines correspond
to QTM/TA-QTM processes. The values correspond to the mean value of the corre-
sponding transversal matrix element of the transition magnetic moment.
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Figure S16: Representation of the total electrostatic potential (expressed in e–·bohr–1)
at 2.5 Å around the Dy(III) ion with gz direction in blue line for 8. The lowest and
highest values are in blue and red, respectively.
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Figure S17: Computed magnetization blocking barriers for 9. The four lowest Kramers
doublets (thick black lines) are represented according to their magnetic moment along
the main magnetic axis. The blue lines represent vertical excitations, the green dashed
lines correspond to possible Orbach relaxation processes while the red lines correspond
to QTM/TA-QTM processes. The values correspond to the mean value of the corre-
sponding transversal matrix element of the transition magnetic moment.
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Figure S18: Representation of the total electrostatic potential (expressed in e–·bohr–1)
at 2.5 Å around the Dy(III) ion with gz direction in blue line for 9. The lowest and
highest values are in blue and red, respectively.
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Figure S19: Computed magnetization blocking barriers for 10. The four lowest
Kramers doublets (thick black lines) are represented according to their magnetic mo-
ment along the main magnetic axis. The blue lines represent vertical excitations, the
green dashed lines correspond to possible Orbach relaxation processes while the red
lines correspond to QTM/TA-QTM processes. The values correspond to the mean
value of the corresponding transversal matrix element of the transition magnetic mo-
ment.
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Figure S20: Representation of the total electrostatic potential (expressed in e–·bohr–1)
at 2.5 Å around the Dy(III) ion with gz direction in blue line for 10. The lowest and
highest values are in blue and red, respectively.
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O 1.703719 -0.484562 1.566093 O 0.37053 1.376812 1.388696
O -1.190943 -1.220249 1.446083 O 0.967784 1.833561 -1.31142
O -1.807378 0.54279 -0.854579 O 0.348487 -1.35174 -1.59825
O 1.408907 1.28488 -0.815679 O -0.98869 -1.86843 1.436934
O -0.431605 1.680225 1.616438 Si 0.246956 2.307946 -2.71053
O 0.410651 -1.86695 -0.817059 F 0.808548 3.724781 -3.13539
Si -3.259581 -0.063698 -0.161603 F -1.3104 2.442105 -2.41948
F -4.363367 0.680731 -1.03225 F 0.482133 1.259667 -3.86361
F -3.502969 0.291441 1.345948 Si 2.208701 2.528458 -0.46943
F -3.325369 -1.607867 -0.493869 F 1.734757 3.731026 0.438369
Si -1.972692 1.537949 -2.21001 F 3.242396 3.102583 -1.52637
F -0.491948 1.679267 -2.770905 F 2.970007 1.399075 0.351743
F -2.527422 2.955932 -1.825618 Si 0.568698 1.99085 2.861255
F -2.867826 0.847528 -3.3068 F 0.244755 0.923649 4.001859
Si 2.35222 0.924317 -2.171946 F -0.37211 3.252202 3.117706
F 2.213642 2.046722 -3.268515 F 2.078301 2.458889 3.087005
F 1.724511 -0.422658 -2.736575 Si -2.36511 -2.4233 2.044082
F 3.855112 0.684574 -1.784462 F -2.37177 -2.45792 3.634173
Si 1.624611 2.848467 -0.128269 F -2.71959 -3.88739 1.53481
F 0.312596 3.665634 -0.459068 F -3.5801 -1.46735 1.595691
F 2.816291 3.42794 -1.007452 Si -0.43691 -2.56364 -2.30272
F 2.060165 2.886853 1.376119 F -0.51257 -2.44016 -3.88653
Si 3.146818 -0.116447 2.130688 F -1.94952 -2.5929 -1.74514
F 3.909945 0.870898 1.106582 F 0.175401 -3.99342 -1.96333
F 4.089234 -1.398767 2.277492 O 2.349602 -1.39008 0.297117
F 3.133486 0.61559 3.543292 O -2.31065 0.579985 -0.20398
Si -1.674259 -2.543307 2.205242 Si 3.047515 -1.57156 1.797078
F -1.285194 -3.841182 1.341868 F 3.402233 -3.08706 2.050606
F -3.261622 -2.581033 2.374244 F 1.891197 -1.0902 2.772574
F -1.035948 -2.725873 3.649048 F 4.329355 -0.67448 1.971108
Si -0.368977 -2.530531 -2.15964 Si 3.089469 -1.57131 -1.19498
F 0.669876 -2.986584 -3.252637 F 2.936911 -0.25713 -2.06284
F -1.233943 -1.338452 -2.756439 F 2.682217 -2.88059 -1.97235
F -1.315177 -3.709515 -1.730203 F 4.626146 -1.72525 -0.80993
Si 1.650714 -2.823469 -0.103669 Si -3.24433 0.242197 -1.55892
F 1.556268 -4.153719 -0.973743 F -4.2312 -0.95174 -1.29107
Si -1.489692 2.755568 2.125074 F -2.24462 -0.0892 -2.73922
F -2.696717 2.899641 1.060828 F -4.0702 1.548085 -1.89506
F -0.861377 4.21877 2.261137 Si -2.88601 1.564847 1.029484
F -2.161622 2.406483 3.525127 F -2.35148 1.003377 2.406811
F 1.428964 -3.22651 1.395436 F -4.4646 1.515908 0.98035
F 3.029365 -2.123462 -0.430706 F -2.3895 3.041705 0.792442
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