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X-ray crystallography 

Table S1. Selected bond lengths [Å] and angles [°] for complex 1. 

Complex 1
Mn1-C1 
Mn1-C2 
Mn1-C3 

1.992(2)
2.003(3) 
2.008(3)

Mn3-C19
Mn3-C20 
Mn3-C21

2.015(2) 
2.000(3) 
2.004(2) 

Mn1-C1a 
Mn1-C2a 
Mn1-C3a 

1.992(2)
2.003(3) 
2.008(3)

Mn3-C19b

Mn3-C20b 
Mn3-C21b

2.015(2) 
2.000(3) 
2.004(2) 

Mn2-N1 2.210(2) Mn4-N7 2.2346(19)
Mn2-N4 
Mn2-N5 
Mn2-N6 
Mn2-O1 

2.242(2)
2.203(2) 
2.248(2) 
2.288(2)

Mn4-N10
Mn4-N11 
Mn4-N12 
Mn4-O4

2.246(2) 
2.212(2) 
2.2348(19) 
2.2784(18)

Mn2-O2 
Mn2-O3 

2.2569(18)
2.2762(19)

Mn4-O5
Mn4-O6

2.2781(18)
2.2845(16)

N1-C1-Mn1 174.7(2) N7-C19-Mn3 178.2(2) 
N2-C2-Mn1 178.5(2) N8-C20-Mn3 179.3(3) 
N3-C3-Mn1 178.5(2) N9-C21-Mn3 179.1(2) 
N5-Mn2-N4 72.01(8) N11-Mn4-N12 70.67(7) 
N5-Mn2-N6 70.67(8) N11-Mn4-N10 70.99(8) 
N6-Mn2-O2 72.57(8) N10-Mn4-O5 71.53(8) 
N4-Mn2-O1 72.24(7) N12-Mn4-O4 73.25(7) 
O2-Mn2-O1 
N1-Mn2-O3 
Mn2-N1-C1 

72.33(7)
176.85(8) 
161.4(2)

O5-Mn4-O4
N7-Mn4-O6 
Mn4-N7-C19

72.71(7) 
171.40(7) 
168.5(2) 

Symmetry code for complex 1: a: -x, y, -z+1/2; b: -x+1/2, -y+3/2, -z+1 
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Table S2. Selected bond lengths [Å] and angles [°] for complex 2. 

Complex 2
Mn1-C1 1.985(9) Mn4-N14 2.308(5) 
Mn1-C2 2.026(10) Mn4-N15 2.289(7) 
Mn1-C3 
Mn1-C4 
Mn1-C5 
Mn1-C6 
Mn2-N6 
Mn2-N7 
Mn2-N8 
Mn2-N9 
Mn2-N10 
Mn2-N11 
Mn2-N12 
Mn3-C22 
Mn3-C23 
Mn3-C24 
Mn3-C22a 
Mn3-C23a 
Mn3-C24a 
 
N1-C1-Mn1 
N2-C2-Mn2 

1.994(7)
1.989(9) 
1.962(10) 
1.976(7) 
2.268(6) 
2.250(12) 
2.159(12) 
2.339(10) 
2.333(10) 
2.290(7) 
2.285(5) 
1.991(6) 
1.981(9) 
2.015(6) 
1.991(6) 
1.981(9) 
2.015(6) 
 
177.0(8) 
178.0(8)

Mn4-N16
Mn4-N17 
Mn4-N18 
Mn4-N19 
Mn4-N20 
Mn5-C40 
Mn5-C41 
Mn5-C42 
Mn5-C40b 
Mn5-C41b 
Mn5-C42b 
Mn6-N22 
Mn6-N23 
Mn6-N24 
Mn6-N25 
Mn6-N26 
Mn6-N27 
Mn6-N3c 
N16-Mn4-N17 
N16-Mn4-N15

2.188(7) 
2.302(7) 
2.231(8) 
2.323(7) 
2.289(5) 
1.993(6) 
1.966(9) 
1.986(7) 
1.993(6) 
1.966(9) 
1.986(7) 
2.269(6) 
2.328(7) 
2.262(6) 
2.269(6) 
2.298(7) 
2.284(8) 
2.250(6) 
69.7(3) 
69.7(3) 

N3-C3-Mn3 173.6(6) N18-Mn4-N17 73.4(3) 
N4-C4-Mn4 173.6(6) N18-Mn4-N19 75.6(4) 
N5-C5-Mn5 176.2(9) N15-Mn4-N19 72.0(3) 
N6-C6-Mn6 172.6(7) N20-Mn4-N14 178.8(2) 
N8-Mn2-N7 74.8(5) N20-C40-Mn5 177.0(6) 
N8-Mn2-N9 66.9(5) N21-C41-Mn5 175.8(8) 
N10-Mn2-N9 68.4(5) N22-C42-Mn5 176.2(6) 
N11-Mn2-N10 76.8(4) N24-Mn6-N23 68.6(3) 
N7-Mn2-N11 
N6-Mn2-N12 

74.1(4)
174.4(2)

N24-Mn6-N25
N25-Mn6-N26

69.3(2) 
73.1(2) 

N12-C22-Mn3 177.9(6) N27-Mn6-N26 75.6(3) 
N13-C23-Mn3 178.8(9) N27-Mn6-N23 73.9(3) 
N14-C24-Mn3 178.1(6) N22-Mn6-N3c 172.3(2) 
Symmetry code for complex 2: a: -x+2, -y, -z; b: -x+2, -y, -z+1; c: x-1, y-1, z 
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Table S3. Selected bond lengths [Å] and angles [°] for complex 3. 

Complex 3
Mn1-N1 2.341(6) Mn4-C34 1.984(10) 
Mn1-N2 2.374(8) Mn4-C35 1.987(8) 
Mn1-N3 
Mn1-N4 
Mn1-N5 
Mn1-N6 
Mn1-N27 
Mn2-C16 
Mn2-C17 
Mn2-C18 
Mn2-C16a 
Mn2-C17a 
Mn2-C18a 
Mn3-N8 
Mn3-N9 
Mn3-N10 
Mn3-N11 
Mn3-N12 
Mn3-N13 
Mn3-N15 
N5-Mn1-N1 

2.427(8)
2.368(7) 
2.325(7) 
2.207(7) 
2.203(7) 
1.983(9) 
1.984(10) 
2.000(8) 
1.983(9) 
1.984(10) 
2.000(8) 
2.310(6) 
2.271(7) 
2.320(8) 
2.398(8) 
2.331(7) 
2.368(8) 
2.238(6) 
67.4(3)

Mn4-C36
Mn4-C34b 
Mn4-C35b 
Mn4-C36b 
Mn5-N16 
Mn5-N17 
Mn5-N18 
Mn5-N19 
Mn5-N20 
Mn5-N21 
Mn5-N22 
Mn6-C52 
Mn6-C53 
Mn6-C54 
Mn6-C55 
Mn6-C56 
Mn6-C57 
 
N14-C14-Mn4

1.965(8) 
1.984(10) 
1.987(8) 
1.965(8) 
2.182(7) 
2.309(6) 
2.337(8) 
2.293(7) 
2.444(9) 
2.415(9) 
2.177(8) 
1.970(9) 
1.996(10) 
1.997(11) 
1.982(10) 
1.989(9) 
1.976(9) 
 
175.8(10) 

N1-Mn1-N4 66.4(3) N15-C15-Mn4 176.4(8) 
N5-Mn1-N2 72.5(3) N16-C16-Mn4 178.1(7) 
N4-Mn1-N3 69.5(3) N17-Mn5-N18 67.2(3) 
N2-Mn1-N3 84.0(3) N19-Mn5-N17 67.9(3) 
N27-Mn1-N6 174.2(2) N18-Mn5-N21 71.3(3) 
N6-C16-Mn2 177.0(7) N19-Mn5-N20 72.0(3) 
N7-C17-Mn2 179.1(8) N21-Mn5-N20 82.1(4) 
N8-C18-Mn2 175.8(7) N22-Mn5-N16 170.7(3) 
N9-Mn3-N10 
N9-Mn3-N12 
N12-Mn3-N13 

68.5(3)
68.7(3) 
71.3(3)

N22-C52-Mn6
N23-C53-Mn6 
N24-C54-Mn6

173.6(8) 
177.1(10) 
177.7(9) 

N10-Mn3-N11 70.7(3) N25-C55-Mn6 175.3(9) 
N12-Mn3-N13 
N8-Mn3-N15 

71.3(3)
172.3(3)

N26-C56-Mn6
N27c-C57-Mn6

175.7(9) 
168.5(8) 

Symmetry code for complex 3: a: -x+1, -y+1, -z; b: -x+1, -y+1, -z+1; c: x-1, y-1, z 

 

  



 

Figu

Figu

Figu

ure S1. The

ure S2. The

ure S3. The

e powder X

e powder X

e powder X

RD pattern 

RD pattern 

RD pattern 

5 

of 1 in blac

of 2 in blac

of 3 in blac

ck and its si

ck and its si

ck and its si

imulation in

imulation in

imulation in

 

n red. 

 

n red. 

 

n red. 



 

Figu

hav

Figu
num
atom

ure S4. 3D

e been omit

ure S5. Th
mbers in (b)
ms have bee

D structure 

tted for clar

he asymmet
) represent t
en omitted f

of complex

rity. 

try unit (a)
the distance
for clarity.

6 

x 2 with we

) and 2D (
es between 

eak C-H···N

4,4) networ
these two v

N bonds. A

 

rk (b) of c
vertexes. A

 

All the H at

complex 3. 
All the hydro

toms 

The 
ogen 



 

Figu

hav

 

2. 

Fig

ure S6. 3D

e been omit

Magnetic

gure S7. Fi

 

D structure 

tted for clar

c Properti

eld-depend

of complex

rity. 

ies 

dent magne

7 

x 3 with we

etization of

eak C-H···N

f 1 measure

N bonds. A

ed at 2 K. 

 

All the H at

 

toms 



 

Figu

The

Fig

und

ure S8. Red

e lines are gu

gure S9. Te

der Hac = 2 

duced magn

uides to eye

emperature

Oe and Hd

netization da

es. 

e dependen

dc = 0 Oe.
8 

ata for 1 co

nce of the 

llected unde

ac suscept

er various a

tibilities fo

 

applied dc fi

 

or 1 at 250

fields. 

0 Hz 



 

 

Fig

kOe

 

Fig

com

 

gure S10. T

e. The red 

gure S11. 

mpound 3 u

Temperatur

line repres

Zero-Fie

under a dc 

re-depende

ents Curie-

eld-Cooled

field of 10 

9 

ent magnet

-Weiss fitt

d and fie

 Oe. 

tic suscepti

ting. 

eld-cooled 

ibility of 3 

(ZFC/FC

 

measured 

 

C) curves 

at 1 

for 



 

Fig

freq

 

Fig

(ins

gure S12. T

quencies un

gure S13. 

set) of 3 me

Temperatur

nder Hac = 

Field-depe

easured at 

re depende

2 Oe and H

endence of

2 K. 

10 

ence of the 

Hdc = 0 Oe

f the magn

ac suscept

. 

netization 

tibilities fo

and the h

 

or 3 at diffe

 

hysteresis l

erent 

loop 


