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Figure S1. Schematic representation of the different ligands 
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Figure S1: Schematic representation of the different ligands
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 Figure S2. These three slides explain the shape of axial or rhom
bic signals caused by g-anisotropy. W

hile the first slide highlights the origin of 
the three m

ain directions and how
 EPR

 can give an access to these preferred directions, the tw
o other slides explain the origin of the turning 

points that arise from
 the first derivate of the absorption spectra and that closely correspond w

ith the position of the g-values.  

g-A
N

ISO
T

RO
PY

A
xial systemg

z  > g
y  = g

x  or g
⫽  > g

⊥
g

z  < g
y  = g

x  or g
⫽  < g

⊥

B
B

at the top

at the bottom

E
co

le th
é
m

a
tiq

u
e

R
P

E
 : P

rin
cip

es et a
p

p
lica

tio
n

s

M
a
rd

i 16 m
a
i 2006

9h
00 - 12h

30

G
en

eviève B
L

O
N

D
IN

14/
19

3
0
0

3
1
0

3
2
0

3
3
0

3
4
0

3
5
0

I
nd

uction m
a
gné

tique
 (m

T
)

Profil en 1
ère d

érivé
e d

'un spectre
sur poud

re en sym
étrie ax

iale

C
as où 

g
⊥
 ≤

 g
//

€
 

g
//

=
2
,1
5

€
 

g
⊥

=
2
,0
0

ν =
 9

,4
2
0
 G

H
z

Dérivée 1ère

€
 

B
0
,ré
s
,⊥

=
h
ν

g
⊥
β
e

=
3
3
6
,3
m
T

€
 

B
0
,ré
s
,//

=
h
ν

g
// β

e

=
3
1
3
,0
m
T

(≈
 au tie

rs infé
rie

ur

d
e
 la h

aute
ur)

(au m
ax

im
um

)

Profil en ab
sorption d

'un spectre
sur poud

re en sym
étrie ax

iale

C
as où 

g
⊥
 ≥

 g
//

ν =
 9

,4
2
0
 G

H
z

Absorption

€
 

B
0
,ré
s
,⊥

=
h
ν

g
⊥
β
e

€
 

g
//

=
1
,9
0

€
 

g
⊥

=
2
,0
0

€
 

B
0
,ré
s
,//

=
h
ν

g
// β

e

(une
 infinité d

'orie
ntations)

(une
 se

ule
 orie

ntation)

M
ax

im
um

 d
'inte

nsité

à 3
3
6
,8

 m
T
, soit ve

rs

Inte
nsité

 m
inim

ale

ve
rs 

≈
3
5
4
 m

T
, soit ve

rs

3
2
0

3
3
0

3
4
0

3
5
0

3
6
0

3
7
0

I
nd

uction m
a
gné

tique
 (m

T
)

E
co

le th
é
m

a
tiq

u
e

R
P

E
 : P

rin
cip

es et a
p

p
lica

tio
n

s

M
a
rd

i 16 m
a
i 2006

9h
00 - 12h

30

G
en

eviève B
L

O
N

D
IN

15/
19

Profil e
n 1

ère d
é
rivé

e
 d

'un spe
ctre

sur poud
re

 e
n sym

é
trie

 ax
iale

C
a
s où 

g
⊥
 ≥

 g
//

ν =
 9

,4
2
0
 G

H
z

Dérivée 1ère

€
 

B
0
,ré
s
,⊥

=
h
ν

g
⊥
β
e

=
3
3
6
,6
m
T

€
 

g
//

=
1
,9
0

€
 

g
⊥

=
2
,0
0

€
 

B
0
,ré
s
,//

=
h
ν

g
// β

e

=
3
5
4
,2
m
T

(≈
 a

u tie
rs supérie

ur

d
e
 la

 h
a
ute

ur)

(a
u m

inim
um

)
3
2
0

3
3
0

3
4
0

3
5
0

3
6
0

3
7
0

I
nd

uction m
a
gné

tique
 (m

T
)

E
x
e
m
ple

s : com
ple

x
e
s plan carré

 d
u N

icke
l

3
0

0
3

10
3

2
0

3
3

0
3

4
0

Ind
uction m

agnétique (m
T
)

ν =
 9

,5
3
 G

H
z

T
 =

 7
7
 K

S
olva

nt =
 D

M
F

€
 

g
//

=
h
ν

β
e
B
0
,ré
s
,//

€
 

B
0
,ré
s
,//

=
3
0
7
,4
m
T

€
 

g
//

=
2
,2
1
5

€
 

g
⊥

=
h
ν

β
e
B
0
,ré
s
,⊥

€
 

B
0
,ré
s
,⊥

=
3
3
1
,0
m
T

€
 

g
⊥

=
2
,0
5
7

V
ale

nte
 et al., J

. C
h
em

. S
oc., D

alton T
rans., 1

9
9
8

, 15
5

7
-15

6
2

N
N

N

O

N

O

N
i

1/3 superior  
of the height

E
co

le th
é
m

a
tiq

u
e

R
P

E
 : P

rin
cip

es et a
p

p
lica

tio
n

s

M
a
rd

i 16 m
a
i 2006

9h
00 - 12h

30

G
en

eviève B
L

O
N

D
IN

13/
19

C
as d

e la sym
é
trie ax

iale

D
e
ux

 cas possib
le
s :

g
m

id  =
 g

m
in  (d

ire
ction privilé

gié
e
 associé

e
 à g

m
a
x )

ou g
m

id  =
 g

m
a

x
  (d

ire
ction privilé

gié
e
 associé

e
 à g

m
in )

N
otations h

ab
itue

lle
s :

vale
ur propre

 d
oub

le
m
e
nt d

é
gé

né
ré

e
 : g

⊥

vale
ur propre

 non d
é
gé

néré
e
 : g

//

Profil en ab
sorption d

'un spectre
sur poud

re en sym
étrie ax

iale

C
as où 

g
⊥
 ≤

 g
//

M
ax

im
um

 d
'inte

nsité

à 3
3
6
,2

 m
T
, soit ve

rs

€
 

B
0
,ré
s
,⊥

=
h
ν

g
⊥
β
e

Inte
nsité

 m
inim

ale

vers 
≈
3
1
3
 m

T
, soit ve

rs

€
 

B
0
,ré
s
,//

=
h
ν

g
// β

e

(une
 infinité d

'orie
ntations)

(une
 se

ule
 orie

ntation)

€
 

g
//

=
2
,1
5

€
 

g
⊥

=
2
,0
0

ν =
 9

,4
2
0
 G

H
z

Absorption

3
0
0

3
1
0

3
2
0

3
3
0

3
4
0

3
5
0

I
nd

uction m
a
gné

tique
 (m

T
)

E
co

le th
é
m

a
tiq

u
e

R
P

E
 : P

rin
cip

es et a
p

p
lica

tio
n

s

M
a
rd

i 16 m
a
i 2006

9h
00 - 12h

30

G
en

eviève B
L

O
N

D
IN

14/
19

3
0
0

3
1
0

3
2
0

3
3
0

3
4
0

3
5
0

I
nd

uction m
a
gné

tique
 (m

T
)

Profil en 1
ère d

érivé
e d

'un spectre
sur poud

re en sym
étrie ax

iale

C
as où 

g
⊥
 ≤

 g
//

€
 

g
//

=
2
,1
5

€
 

g
⊥

=
2
,0
0

ν =
 9

,4
2
0
 G

H
z

Dérivée 1ère

€
 

B
0
,ré
s
,⊥

=
h
ν

g
⊥
β
e

=
3
3
6
,3
m
T

€
 

B
0
,ré
s
,//

=
h
ν

g
// β

e

=
3
1
3
,0
m
T

(≈
 au tie

rs infé
rie

ur

d
e
 la h

aute
ur)

(au m
ax

im
um

)

Profil en ab
sorption d

'un spectre
sur poud

re en sym
étrie ax

iale

C
as où 

g
⊥
 ≥

 g
//

ν =
 9

,4
2
0
 G

H
z

Absorption

€
 

B
0
,ré
s
,⊥

=
h
ν

g
⊥
β
e

€
 

g
//

=
1
,9
0

€
 

g
⊥

=
2
,0
0

€
 

B
0
,ré
s
,//

=
h
ν

g
// β

e

(une
 infinité d

'orie
ntations)

(une
 se

ule
 orie

ntation)

M
ax

im
um

 d
'inte

nsité

à 3
3
6
,8

 m
T
, soit ve

rs

Inte
nsité

 m
inim

ale

vers 
≈
3
5
4
 m

T
, soit vers

3
2
0

3
3
0

3
4
0

3
5
0

3
6
0

3
7
0

I
nd

uction m
a
gné

tique
 (m

T
)

1/3 inferior 
of the height

g
⫽  

g
⫽  

g
⊥

g
⊥

A
bsorption

First derivate

3

4 

P
o

w
d

e
r S

p
e

c
tru

m
 

A sam
ple of realistic size 

consists of random
ly oriented 

m
olecules, resulting in a so-

called pow
der spectrum

. 
 In the exam

ple of the com
pound 

w
ith axial param

agnetic 
anisotropy, the spectrum

 has 
axial EPR

 absorption. 
 (H

igher chance of having the B-
vector anyw

here in the xy-plane 
than parallel to the z-axis.) 
  

13 

A
n

g
u

la
r D

e
p

e
n

d
e

n
c

y o
f g

-V
a

lu
e

 

D
efining the orientation of the 

m
agnetic field (a vector) w

ith 
respect to the coordinates of the 
m

olecule (and vice versa). 

Tw
o polar angles, θ and ϕ, 
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z-axis, and ϕ is the angle 
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een the projection of B onto 
the xy-plane and the x-axis. 

In practice so-called direction cosines are used: 
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For axial spectra: 𝑔
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Plot of the angle θ and the axial g-value versus the 
resonance field (g

z  = 2.40 and g
xy  = 2.05, ν = 9500 M

H
z) 
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N

4C
l2 

-0.146 
-0.017 

0.116 
2.00 

 
-0.180 

14 
[M

n(L
5 2)(C

l)](PF
6 ) 

N
5 C

l 
0.180 

0.060 
0.33 

2.00 
 

+0.254
e 

13 
[M

n(L
5 3)(C

l)](PF
6 ) 

N
5 C

l 
+0.157 

0 
0 

2.00 
 

+0.223
e 

13 
[M

n(L
4 3)(C

l)(O
H

2 )](C
lO

4 ) 
N

4 O
C

l 
+0.110 

+0.016 
0.14 

2.00 
 

+0.150
e 

13 
 

 
 

 
 

 
 

 
 

N
/O

 ligands com
plexes 

 
 

 
 

 
 

 
 

five-coordinate 
 

 
 

 
 

 
 

 
[M

n(terpy)(N
C

S)2 ] 
N

5  
-0.300 

-0.050 
0.17 

1.99/1.97/1.97
d 

 
-0.504

e 
3 ( 15) 

[M
n(tB

u-terpy)(N
3 )2 ] 

N
5  

-0.250 
-0.044 

0.176 
2.000 

 
-0.347

e 
16 ( 15) 

[Zn(M
n)(tB

u-terpy)(N
3 )2 ] 

N
5  

0.260 
0.043 

0.165 
2.0010/2.0005

f 
72.5 

 
16 

K
11 N

a[A
s2 W

20 M
n(O

H
2 )3 O

66 ] 
O

5 
+1.460 

+0.033 
0.23 

2.01/2 .00/2.02
d 

 
 

17 
six-coordinate 

 
 

 
 

 
 

 
 

trans-[Fe(M
n)(pyr)4 (N

C
S)2 ] 

N
6  

0.010 
0.003 

0.300 
2.00 

80 
 

4 
cis-[M

n(tpa)(N
C

S)2 ] 
N

6 
-0.085 

-0.015 
0.176 

2.00 
 

-0.075
e 

15 
[Zn(M

n)(en)3 ](N
O

3 )2  
N

6 
+0.020 

 
 

2.004/2.021
f 

-77 
 

18 
[C

d(M
n)(bpa)2 ](C

lO
4 )2 

N
6  

-0.018 
0 

0 
2.00 

-77 
 

19 
[M

n(tB
u-terpy)2 ](PF

6 )2  
N

6 
-0.073 

-0.015 
0.205 

2.00 
 

+0.111
e 

15 
[M

n(terpy)2 ](I)2  
N

6  
-0.042 

-0.005 
0.190 

2.00 
 

+0.068
e 

15 
[Zn(M

n)(terpy)2 ](PF
6 )2  

N
6  

0.058 
0.006 

0.104 
2.00 

71 
 

15 
[M

n(PzO
x)3 (B

C
6 H

5 )]C
l 

N
6 

-0.323 
-0.014 

0.043 
2.0003/2.0003/1.99

98 
80 

 
20 

[M
n(L

5 2)(O
H

2 )](B
Ph

4 )2 
N

5 O
 

-0.137 
0 

0 
2.00 

 
-0.089

e 
13 

[M
n(L

5 3)(O
H

2 )](B
Ph

4 )2  
N

5 O
 

-0.090 
0 

0 
2.00 

 
-0.080

e 
13 

[M
n(bpy)2 (C

F
3 C

O
2 )2 ] 

N
4O

2 
-0.035 

-0.005 
0.154 

2.00 
 

-0.087 
14 



 
6 

[M
n(pb)(N

O
3 )(O

H
2 )](N

O
3 ) 

N
4O

2 
-0.074 

-0.009 
0.122 

2.00 
 

-0.050 
14 

[M
n(pb)(C

F
3 C

O
2 )2 ] 

N
4O

2 
-0.071 

-0.005 
0.070 

2.00 
 

-0.029 
14 

[M
n(terpy)(C

F
3 C

O
2 )2 (O

H
2 )] 

N
3O

3 
0.068 

0.021 
0.308 

2.00 
 

-0.041 
14 

[Pb(M
n)(apy)6 ](C

lO
4 )2 

O
6 

-0.0009 
 

 
2.008 

-87 
 

21 
[M

g(M
n)(apy)6 ](C

lO
4 )2  

O
6 

-0.004 
 

 
2.008 

-87 
 

21 
[M

n(m
al)(O

H
2 )3 ] 

O
6 

+0.023 
+0.007 

0.324 
1.991 

-86 
 

22 
[M

n(om
pa)3 ](C

lO
4 )2 

O
6  

-0.015 
 

 
2.011 /2.010

f 
-99.5 

 
23 

[H
g(M

n)(pyrO
)6 ](C

lO
4 )2 

O
6  

0.042 
 

 
2.009 

-88 
 

24 
[H

g(M
n)(2M

e-pyrO
)6 ](C

lO
4 )2  

O
6  

0.023 
 

 
2.010 

-87 
 

24 
[H

g(M
n)(3M

e-pyrO
)6 ](C

lO
4 )2  

O
6  

0.050 
 

 
2.010 

-87 
 

24 
[H

g(M
n)(4M

e-pyrO
)6 ](C

lO
4 )2  

O
6  

0.067 
0.015 

0.229 
2.003 

-89 
 

24 
[H

g(M
n)(4C

N
-pyrO

)6 ](C
lO

4 )2  
O

6  
0.022 

 
 

2.011 
-84 

 
24 

[H
g(M

n)(4N
O

2 -pyrO
)6 ](C

lO
4 )2  

O
6  

0.047 
0.002 

0.041 
2.012 

-84 
 

24 
seven-coordinate 

 
 

 
 

 
 

 
 

[M
n(L

6 2)(O
H

2 )](C
lO

4 )2 
N

6 O
 

-0.127 
0 

0 
2.00 

 
-0.030

e 
13 

[M
n(LX

)(O
H

2 )](C
lO

4 )2 
N

5O
2 

0.137 
0.013 

0.093 
1.997 

 
 

25 
[M

n(tpada)C
lC

a(O
H

2 )2.67 (M
eO

H
)2.33 ]C

l 
N

4O
2C

l 
-0.098 

-0.013 
0.133 

2.00 
 

+0.107 
26 

[M
n(terpy)(N

O
3 )(O

H
2 )] 

N
3 O

4 
-0.068 

-0.010 
0.147 

2.00 
 

-0.090 
14 

[M
n(bpea)(N

O
3 )2 ] 

N
3O

4 
+0.086 

+0.008 
0.093 

2.00 
 

+0.075 
 

  aThe sign is reported w
hen it has been determ

ined; b  In parenthesis, the reference reporting D
calc  is notified if it is different from

 the one 
reporting D

exp ; c  C
alculations based on the optim

ized structure ; d  g
x /g

y /g
z ; e  C

alculations based on the experim
ental structures; f  g

para !and 
g

perp   
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   T
able S2: Experim

ental EPR
 param

eters and calculated D
 values for m

ononuclear M
n(III) com

plexes.  

C
om

plex 
coord. 
sphere 

G
eom

. 
D

exp a 

(cm
-1)  

E
a 

(cm
-1) 

E/D
 

 

B
40  

g
iso   

M
etho. 

D
calc  

(cm
-1) 

ref b 

S= 2 
 

 
 

 
 

 
 

 
 

 
6-coordinate 

 
 

 
 

 
 

 
 

 
 

[M
n(bpea)(N

3 )3 ] 
N

6 
C

om
p. 

+3.50(1) 
-.82(1) 

+0.234 
 

2.02(1)/1.98(1)/1.95(1) 
D

FT 
C

A
S 

+2.56 
+3.39 

27,28 

[M
n(terpy)(N

3 )3 ] 
N

6 
Elong. 

-3.29(1) 
-0.48(1) 

-0.146 
 

2.00(0.5)/1.98(0.5)/2.01(0.5) 
D

FT 
-2.79 
-3.45 

29 

[M
n(opbaC

l2 )(py)2 ] 
N

4O
2 

Elong. 
-3.246(2) 

-0.115(1) 
0.035 

B
40 = B

42 =0 
B

44 = 23(3)×10
-4 

2.001(1)/2.000(1)/1.990(3) 
D

FT 
C

A
S 

-2.53 
-3.47 

30 

[M
n(bpia)(O

A
c)(O

C
H

3 )](PF
6 ) 

N
4O

2 
C

om
p. 

+3.526(3) 
+0.588(6) 

0.167 
B

40 = -0.00084(7) B
42 =-

0.002(2) 
B

44 = -0.0082(5) 

1.98(1)/1.952(6)/1.978(5) 
D

FT 
C

A
S 

+2.77 
+3.24 

31 

[M
nLK

(PF
6 )]  

N
3O

3 
C

om
p. 

+4.15  
 

0.75 
0.181 

 
2.00 

 
 

32 

[M
n(dbm

)2 (py)2 ](C
lO

4 ) 
N

2O
4 

Elong. 
-4.504(2) 

-0.425(1) 
0.094 

B
40 = 1.8(4)×10

-4 B
42 =7(3)×10

-

4 
B

44 = 48(4)×10
-4 

1.993(1)/1.994(1)/1.983(1) 
D

FT 
C

A
S 

-3.34 
-3.85 

28,33 

[M
n(acac)3 ] 

O
6 

Elong. 
-4.52(2) 

0.25(2) 
0.055 

 
1.99(1) 

D
FT 

C
A

S 
-3.12 
-3.67 

34,35 

[M
n(dbm

)3 ] 
O

6 
Elong. 

-4.35 
0.26 

-0.60 
 

1.99/1.99/1.97 
 

 
36 

[M
n(O

H
2 )6 ] 2+ 

O
6 

Elong. 
-4.491(7) 

0.248(5) 
0.055 

 
1.981(5)/1.993(5)/1.988(5) 

D
FT 

C
A

S 
-3.16 
-4.13 

28,37 

[M
n(bpea)F

3 ] 
N

3F3 
Elong. 

-3.67(2) 
0.70(2) 

-0.191 
 

196(1)/1.98(1)/1.98(1) 
D

FT 
C

A
S 

-2.43 
-3.54 

27,28 

[M
n(terpy)F

3 ] 
N

3F3 
Elong. 

-3.82(2) 
0.75(2) 

-0.196 
 

1.97(2)/2.04(1)/1.96(1) 
D

FT 
C

A
S 

-2.17 
-3.66 

27,28 

[M
n(terpy)C

l3 ] 
N

3C
l3 

Elong. 
-3.53 

0.30 
0.085 

 
1.98/2.00/2.00 

D
FT 

C
A

S 
-2.25 
-3.66 

28,38 

[M
n(Phterpy)C

l3 ] 
N

3C
l3 

Elong. 
-3.46 

0.43 
0.124 

 
1.96/2.00/2.00 

D
FT 

-2.30 
28,38 



 
8 

   a the sign is reported w
hen it has been determ

ined; b in parenthesis, the reference reporting D
calc  is notified if it is different from

 the one reporting D
exp ; c calculations based 

on the optim
ized structures; d g

x /g
y /g

z ; e calculations based on the experim
ental structures; f g

// /g
⊥

C
A

S 
-3.69 

[M
n(cyclam

)B
r2 ]B

r 
N

4B
r2 

Elong. 
-

1.1677(7) 
-

0.0135(6) 
0.116 

B
40 = 9(3)×10

-4 B
42 =6(2)×10

-4 
B

44 = 17(3)×10
-4 

2.005(4)/2.036(2)/2.015(2) 
 

 
39 

[M
n(cyclam

)I2 ]I 
 

N
4I2 

Elong. 
+0.604 

+0.034 
0.056 

 
2.00/2.00/1.99 

 
 

40 

5-coordinate 
 

 
 

 
 

 
 

 
 

 
[M

n(N
C

TPP)(py)2 ] 
N

5C
 

Elong. 
-3.084(3) 

-0.608(3) 
0.197 

 
2.000(2)/2.000(3)/2.006(4) 

 
 

41 
[M

n(tpfc)(O
PPh

3 ) 
N

4O
 

Elong. 
-2.69(2) 

-0.030(3) 
0.011 

 
1.994(4)/1.994(4)/1.980(4)  

D
FT 

C
A

S 
-1.82 
-2.43 

28,42 

[M
n(tpp)C

l] 
N

4C
l 

Elong. 
-2.290(5) 

0.00(1) 
0 

 
1.98/1.98/2.005(3)  

D
FT 

C
A

S 
-1.26 
-1.98 

28,43,44 

[M
n(O

D
M

A
Pz)C

l] 
N

4C
l 

Elong. 
-2.33(1) 

0 
0 

 
1.984 

 
 

44 
4-coordinate 

 
 

 
 

 
 

 
 

 
 

[M
n(TB

H
P

8 C
z)] 

 
N

4 
Elong. 

-2.60(2) 
0.015 

0.006 
 

2.00(1) 
 

 
45 

S = 1 
 

 
 

 
 

 
 

 
 

 
[Tp

2 M
n](SbF

6 ) 
N

6 
 

+17.97(1) 
+0.42(2) 

0.023 
 

2.065(6)/2.073(8)/1.978(6) 
LFT 
D

FT 
+17.97 
+10.78 

46 

[Tp*
2 M

n](SbF
6 ) 

N
6 

 
+15.89(2) 

+0.04(1) 
0.003 

 
2.079(7)/2.074(6)/2.075(15) 

LFT 
D

FT 
+15.89 
+9.94 

46 
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